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Meetings 


Earth Tides Symposium 

The Ninlh International Symposium on Earth Tides will 
be held In New York City on August 17-22. Sponsored by 
IAG, IUGG, and Columbia University, the symposium will 
include technical sessions on tidal analyses; ocean tides 
and tidal modeling; Interaction ol earth and ocean tides; ab- 
solute relative gravity; rotation of the earth and polar mo- 
tion; cruslal deformation; plate tectonics and earthquake- 
triggering mechanisms; and observations of tilt and gravity. 
A tour of the Lamont-Doherty Geological Observatory will 
be included In ihe week-long meeting. 

For additional inlormallon and for regislrafion malerials, 
conlact John T. Kuo, 828 S.W. Mudd, Columbia University 
New York, NY 10027. « 


MEETING ANNOUNCEMENT 
LUNAH AND PLANETARY INSTITUTE TOPICAL CONFERENCE 
Co-Sponsored by NASA and NSF 

PROCESSES OF PLANETARY RIFTING 

December 3-5, 1981 
Christian Brothers’ Retreat House 
Napa Valley, California 

CONVENERS: B.ll. Baker md P. Mo run 
SESSIONS PLANNED: 

Ij Sptcularlom as to Ihe might and development of rtf is 
3j Constraints an /( ft evolution ■ setting 
Ij Constraints on rfft evolution * geological development 

mZXT' ^ evotutton and dentistry of the 

5) Hesourtes associated wftft r\ftlng 

6) Our state oj ignorance and Its remedy 

Allanda rurewij be liniitnd to 60 {MUicijMnli. Send a lelter of application 
with a bnef, but spccife outline of potential contnbu (ions to Ihe meeiite 
ft*?" 8 - provlwnal title H yoojlai, to submit a n 
Meeting, PioletttQMice, Lunar and PUmiluy tn»titute, 3303 NASA Amu* 

maufesisT Mn ^ 8boVfl 


Coastal Society Conference 

A call for papers has been Issued for the Coastal Soci- 
ety's 7th Annual Conference, entitled ‘Achievements of the 
70's, Prospects for the 80’s.’ The conference will be held In 
Galveston, Texas, October 11-14. 

Topics Included on the conference tentative agenda are 
future directions of coastal management; the potential of- 
fsets of future technology and changes In public prefer- 
ences; program implementation and evaluation; coastal 
management as an academic program; the push to stream- 
line and reduce government regulation; energy facility siting 
and related Impacts; coastal hazards; wetlands and estuary 
management; coastal access and recreation; ports and har- 
bor development; and urban waterfronts. A poster session 
has also been scheduled. 

The deadline for 250-word abstracts of prospective con- 
ference papers Is June 1. Send the abstracts and requests 
for additional Information to Niels West, Coastal Society 
Conference, Department of Geography and Marine Affairs, 
University of Rhode Island, Kingston, Rl 02881 .88 

Terrestrial Impacts and Evolution 

The Lunar and Planetary Institute and the National Acad- 
emy of Sciences will cosponsor a conference entitled 
targe Body Impacts and Terrestrial Evolution: Geological, 
Climatological, and Biological Implications.' The meeting is . 
scheduled for October 19-22 In Snowbird. Utah. Leon T. 
Silver Is the convenor. 

On the agenda are sessions on the nature and flu* of 
near- Earth objects; physics of high-energy Impaots; the bio- 
logical record and evidence for catastrophic extinction; the 
search of the geological record for physical evidence of. 
major Impacte; and meteorological and climatological con* 
sequences of large-scale impacts. : 

interested potential participants should send si brief oe- . 
acription ol their, proposed contribution to Earth Impact J ‘ ;• 
uonlerence, Lunar and Planetary Institute; 3303 NASA . ; 
Road 1, Houston, TX 77058; deadline is June T6 j Indicate 
whether you. wish; to speak, (5 min or 25 min) and/or Intend • 
to submil an abstract, and indicate your general 'aree^' 801 ^ 
entllte Interest, e . , . ; ' yp .* i ; . «C.; ; ; ‘,i 


Drought Conditions Continue 

Drought conditions continue In many areas of the United 
States, with well-below-normal streamflows reported during 
April in parts of 42 states, according to the U.S. Geological 
Survey. 

USGS hydrologists said that half of the 166 key index 
aiatlona reporting in April showed streamflow within the 
lowest 25% of record. New record low levels for the month 
were set In parts of Maine, New York, Virginia, North Caro- 
lina, Wyoming, and New Mexico. Deficient flows have been 
reported throughout portions of the Midwest and East since 
early last summer. 

Also symptomatic of this national dry trend, combined 
Dow of the nation’s ’Big Five 1 rivers— Mississippi, St. Law- 
rence, Columbia, Ohio, and Missouri— averaged 716 billion 
gallons a day (bgd) during April, 37% below normal. Aver- 
age flow of the Big Five has now been below normal for 5 
of ihe last 6 months. 


Tl * BJg Five, which represent stream runoti for more 
man half of Ihe conterminous United States, provide a 
quick, useful check on the status of the nation's water re- 
sources. Highlights of the Big Five for April: 

• Despite a 5% seasonal Increase, combined runoff re- 
mains below normal. For example, despite an 81% In- 
crease in flow since March, flow of the Missouri River al 
Hermann, Mo., averaged 45% below normal for April. 

• Individual flows for the Big Five tor April: Mississippi 
River near Vicksburg, Miss., 282 bgd, 56% below normal 
and 14% below that of last month; SI. Lawrence River near 
Ma8sena, N.Y., 168 bgd, 4% above normal but 2% below 
the previous month; Ohio River al Louisville, Ky. f 125 bgd, 
normal for this time of year and a 36% Increase ovar the 
March runoff; Columbia River at The Dalles, Ore., 10B bgd, 
26% below normal but 49% above March; and the Missouri 
River at Hermann, Mo., 34 bgd, 45% below normal but 
81% above that of March, si 
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77ie Weekly Newspaper of Geophysics 

Send double-spaced manuscripts (four copies) to Eos, AGU, 2000 
Honda Avenue, N.W., Washington, D.C. 20009, or send them dlrect- 
Vto one ol the associate editors with a copy to Ihe above address. 

"■‘on A. F. Spllhaua, Jr.; Associate Editors) Claude J. Allegro, 
™ r , Bq11 > Kevin C. Burke, A.' Gordon, Kristina Katearos, Gerard 


nT ,ap0ll0> ChrlalopherT. Russell. Richard A. Smith, Sean C. 
jWTOon.Carl Klesllnger; News Writer) Barbara T. Rlchman; 
pfllK r l Sandra R. Marks; Boa Production Staff) 

kohw a .r anflerti M^fleret W. Conalley, Eric Garrison, James 
™elhwalte, Gae Sung Kim, Michael Schwartz. 

of the Union 

Lbs'iio^j 1 PrMlden t: James A. Van Allen, President-Elect; 
leiarC-A c 0dl,h ' Qenera| Secretary; Carl Klssllnger, Foreign Sec- 
Fl ®Pllhaus, Jr., Executive Director: Waldo E. Smith, Exec- 
“we Director Emeritus. 

Wjertislngthat meets AGU standards Is accepted. Contact Eileen 
■ advertising coordinator, 202-462-8903. 

AmorloBn Geophysical Union (ISSN 0096-3941) 
Fiorirtn a ^ W0fik| y b y to® American Geophysical Union from 2000 
able w., U9 ' N,w -' Washington, D. C. 20009. Subscription svall- 

Washiiv,?^ 031 ' 111,8 l88u ® $6.00. Second-class postage paid at 
n 9ton. d. c., and at additional mailing offices. 

the Arnerican Geophysical Union. Material pub- 


quoina an ^ ? a8Broom us®. Permission Is also granted to use short 
KwuibIrc fl0urQS Qnd feblas for publication In scientific books and 
^Uona n» b® r ml8Bl°n for any other uses, contact AGU Pub- 
20009. 2000 Florida Avenue, N.W., Washlngtoni.D. O. 

ttonrt ln thls publlcatlwi are.those of the authors only and 

unless q vj? Qf J clal posltione of the American Geophysical Union 


(CCOpm Til 8 Cooperative Convective Precipitation Experiment ■: 
Rteear C hSu 96 S lo,n "y by the National Center, tor Atmospheric; 
sourc^ J me department of Interior's' Wafer and. Power Re- •• 
'‘Wfosondr ?' w "' ^P'oy H aircraft, 8 large weather radars, 6 ; 
"•feorkofirv? pl ? )e upper atmoaphere, end a satellite-linked 
ri»nt of bio-jJ au fomated ground atallons to monitor the develop 1 
floods like ,ui? ^ thundefshoweja and to measure mature 'storm 
•^rtsay 0 f NCAR f ) Ul0nl, i' lbu8, | WlT 1 60 p,'490..(PhOfo 


Minerals BUI Introduced in House 

A bill thal alms to strengthen a national minerals policy 
and to establish a three-member While-House-level council 
to coordinate the development ol this policy was introduced 
In the House of Representatives on April 30 by James D. 
Sentlni (D-Nev.). Entitled Ihe National Minerals Security Act 
(NMSA), the legislation. If passed, also would amend tax 
laws to assist the mining Industry to make capital Invest- 
ments to locate and produce etrategic minerals; It would 
provide the means for the Secretary of the Interior to make 
withdrawn public lands available for mineral development; 
and It would create a revolving fund for Ihe sale and pur- 
chase of strategic minerals. , 

Santlnl estimates that 4 billion tons of minerals are need- 
ed annually to sustain Ihe nation's economy. Much of the 
minerals are supplied by other nations, however; Santlnl 
wants to see an end to the United States' dependence on 
foreign countries, especially those that seem relatively un- 
stable politically. ‘The U.S. has placed Its national security 
In the hands of a few foreign nations, 1 Santlnl said In a re- 
cent press conference. ‘We are heavily dependent on he 
region of southern Africa for 70% of our coba t. 93% of our 
datlnum, 48% of our chromium, and a host of other strate- 
gic and critical minerals. Without these minerals, we cannot 
build Jet aircraft, weapons, or other military hardware vitally 

Imoortant to our national security. 1 

NMSA was designed to assure national minerals security 
and economic stability, according^ Santlnl. 

Santlnl says the bill Is backed by neariylourdozencon- 
aressmen. He is therefore optimistic about passaged Ihe 
bill despite the many Jurisdictional and committee bound- 
alias UaMses. Santlnl said the Reagan administration 
seems to favor a Strong Independent mlnerais.po ley. 

Accessibility to public lands for mineral explorallon would 
bs Increased with the bill's enactment. Although it will not 
overtumSous legislation. It does set out a procedure for 
the review of potentially mineral-rich areas for possible ex- 

ferfittaasBsat'a--' 

“ -Xs W>uw provide for tax-exempt financing fer^ejln- . 
ISgKly for pollution control and government-mandated 

expendftuw^ . \ . i n( j Materials that would be eel 

an add,tIon 10 ,h0 < ? loe S* lhe 

CP would coordinate and review .all gov- 

p ro8 ,d dnt T^ courtCM ^^ a ^ eral8 and would submit 


Diamonds Pound In Antarctic Meteorite 

Tiny crystals of diamond have recently been found In a 
10.4-kg Iron meteorite collected from Ihe Allan Hills region 
of Ihe Antarctic Ice cap in 1977. The discovery was report- 
ed In Nature by Roy S. Clarke, Jr., Daniel E. Appfeman, 
and Daphne E. Ross, all of the Smithsonian Institution's 
National Museum of Natural History. (The Antarctic Meteor- 
ite Program Is a Joint activity of ihe National Science Foun- 
dation, the Smithsonian Institution, and NASA. The speci- 
mens are preserved, described and distributed by NASA's 
Planetary Materials Laboratory at Johnson Space Center, 
Houston.) 

This Is only the second Iron-type meteorite discovered to 
have diamonds within it. The other meteorite, the Canyon 
Diablo, which formed the mile-wide Meteor Crater In Arizo- 
na about 50,000 years ago, was much larger on impacl. 

The diamonds wilhin it are believed to have been produced 
as a result of the shock pressure of Impact when it hit the 
earth. The Antarctic meteorite Is much smaller and could 
not have produced a sufficient shock when it hit the earth— 
therefore, the diamonds must have been produced as a re- 
sult of a collision in space. 

The diamonds were lound as invisible crystals In small 
carbon-rich fragmenls found Inside the nickel-iron metal 
that makes up the meteorite. They were discovered when a 
saw, used lo slice the meteorite, came up against one of 
Ihe diamond-bearing inclusions and could not cut further. 

X ray studies then established lhe presence oi diamond to- 
gether with two other forms of carbon: a rare mineral called 
lonsdalelte, chemically Identical but a different crystal struc- 

(Nows cont. on page 498 J 


Special Announcement 

The Oceanography Report 

The Oceanography Report will be a monthly section In 
Eos. beginning In August 1981 . 1 will, as an Eos associate 
editor, oversee the report. The purpose of the Oceanogra- 
phy Report is to provide an information source and focal 
point for the very diverse oceanography community, both 
wilhin and outside the AGU membership. Physical, chemi- 
cal, geological, and biological oceanography are included 
within the report. While Ihe Oceanography Report will be 
pari of Eos, it Is anticipated that by mid* 1982 all oceano- 
graphic Information within the pages of Eos will also be re- 
formatted Into a separate publication tor distribution beyond 
AGU membership. This is particularly important in reaching 
the marine biologists, who ordinarily are not members of 
AGU. The Oceanography Report will attempt to meet the 
needs of oceanographers, who presently are not fully rep- 
resented by any national professional society. 

The following material will be included in the Oceanog- 
raphy Report: 

• Art/cfes— The authored articles present the research 
background and objectives of specific research projects or 
scientific aspects of oceanography. These articles should 
help bridge the gap between Ihe various oceanographic re* 
search areas and should encourage Interdisciplinary ex- 
change by informing oceanographers as to what is happen- 
ing In both their own and other branches of oceanography. 

• Announcements and News /ferns— In this section, gov- 
ernment agencies, science programs, and industry can pre- 
sent brief Items of fnteres! for a wide audience of oceanog- 

= raphers. 

« Special Information Art/ctes^Thls section allows an 
AGU reporter to present a discussion of a broad range of 
. ; Items of concern in oceanography: problems of decreased 
graduate student enrollment; a review of all available news- 
| letters, highlighting various agency or science program de- 
velopments; or trends In funding for particular research.' 

.*■’ : ^Letters of Opinion— Sfgried^ lettqre of opinion can be 
wisent tptbe associate editor of the Oceanography Report for 
publication.; The subject of these letters can range widely, 

. from philosophic?! ipresen'teflpn qf perceived re&pqrch apd 
- ' sducattortel 6f [funding probientta In oceahography to Bpacif 
v. 'id h<tero;rtndfor^ 

= wlH 
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(News cant, from page 497) 


lure than diamond, and graphite, the familiar form of carbon 
used In lead pencils. 

The liny amounts of diamond found by Clarke and his 
colleagues have no commercial value. The meteorite Is 
probably a frapmoni of an asteroid, and since diamonds 
only form at high pressures, such as those existing deep 
within the earth, their presence suggests a great collision 
(hot probably took place In the asteroid bell many millions 
of years ago. 


This news item was contributed by Bevan French. NASA 
Pianetary Materials Scientist, & 


Scientists CCOPE With Storms 


The sun gently noses Its way above the horizon In south- 
eastern Montana with the seeming promise of a carefree, 
sunny day. Bui that promise won t hold true for 200 scien- 
tists readying themselves for another frenetic day in the 
largest field research experiment on storms and thunder- 
showers. 

Fieldwork far (he 4-monlh project dubbed CCOPE (Coop- 
erative Convective Precipitation Experiment) began this 
week near Mlfes City, Monl. CCOPE's principal objective Is 
10 measure storm development in detail to laarn precisely 
how rain and hail are produced, with (he eventual harvest 
being timely warnings for severe storms and accurate pre- 
cipitation predictions. This knowledge will aid in the plan- 
ning of water supply strategies. 

'Over the past three decades wo have learned much 
about the physical processes that load to rainfall, as well as 
hall and tornadoes.’ safd Wilmot N. Hess, director of the 
National Center lor Atmospheric Research (NCAR). But we 
have yet to put the pieces togelhar convincingly. As a re- 
sult, wo don't yet sufficiently understand why some storms 
produce only scattered or gentre rain and some cloud- 
bursts, hall and high winds.' 

Putting the pieces together Is. at best, a complex jigsaw 
puzzle, requiring for its solution $8 million, a total of 6 years 
for planning and data analysis, and the help of 29 institu- 
tions, including several In Canada, Italy, and England. 

Even sorono, cloudless days can givo birth to storms, so 
observations to determine what influences the growth and 
sovority of storms begin early in iho day. according to 
NCAR. During this period, when solar heating or the air 
noar the ground begins and the sky is cloudless, or nearly 
so. several pairs of Doppler radars with their dish-shaped 
antennae simultaneously map air motions In the clear air. 
During a thunderstorm, which can be more than 10 miles In 
height, breadth, and width, as many as 10 of CCOPE's 
fleet of 14 airplanes fly simultaneously in and around the 
storm. Eight radars measure water concentrations and mo- 
tions within the storm, while wealher balloons, launched 
from five sites, take atmospheric measurements. Aircraft 
and radars are directed by project managers in the central 
control room that monitors incoming data. 

The data gathered will be used to research 

• how ice crystals and hailstones form; 

• the effects of air outside a cloud mixing with air inside a 
cloud: 

• composition changes of ice and water particles in 
clouds; 

• atmospheric chemistry; 

• storm airflow. Including updrafts, downdrafts, wind 
speed, and direction; 


New Publications 



Thunderstorms and ralnshowera are crucial to summer water supplies In most of the United States. As a Dart ol the larassi flew m- 
per ment on preclpitollon, scientists will study the effects of electrical charges In the atmosphere on rainfall (Photo courtesy of NCAR) 


• electrical charges In (he atmosphere that can influence 
rainfall; and 

• the amount of water processed by a cloud as com- 
pared to the amount of water that reaches the ground. 

NCAR scientists expect the data analysis to require 2 to 
4 years. 

Although the project is centered at HIPLEX, High Plains 
Cooperative Program In cloud seeding research, CCOPE 
will involve no cloud seeding Itself. However, CCOPE is 'an 
Important step In Improving prediction of severe growing- 
season storms and In assessing and realizing the full po- 
tential of cloud seeding Hess added. 

The experiment, run by NCAR, Is funded by the National 
Science Foundation, through the University Corporation for 
A mospheric Research, and by the Interior Department's 
water and Power Resources Service. Also involved are the 
National Oceanic and Atmospheric Administration, the Na- 
tiona! Aeronaullcs and Space Administration, and the state 
of Montana. NSF also contributes support to CCOPE 
H h ^search grants to universities. Patrick Squires at 

at Wa,ar a " d p °- - ~ 


The roster is open to all professional woman employed in 
any aspect of geosciences, according to Laurie Brown, 
committee chair. To be listed In the roster, you need lo fill 
out a data form from the AG I Women Scientists Commillee, 
5202 Leesburg Pike, Falls Church, VA 22041.— BTRS 


EOS Delivers. 


Advertise In EOS, the weekly newspaper of 
geophysics, and have your message delivered to 
over 15,000 geophysicists worldwide. 


One satisfied advertiser said, “EOS showed 
a better response rate than placing the same ad 
in Science magazine. For 1/8 the cost, EOS 
published the ad faster than Science." 


EOS is the convenient, economical way for 
direct communication with the geophysicist 


Women Geoscientists Publish Directory 


For low advertising rates and easy-to-meet 
copy deadlines, direct Inquiries to: 


If you re a woman geosclentlst and you weren’t listed in 
the second edition of the Roster ol Women In the 

» r f 3 e f ? sl0ns ' pub,ished In 1978 by the Women Geo- 
scientists Commillee of the American Geological Institute 

jSIJ.'SS " ntllS K e P ,e , mber 1 101 b» included In Ihe dreciorv's 

d edition, scheduled for publication In fate 1 981 . ^ 


Robin E, Little 

Advertising Coordinator 

800 - 424 - 2488 . 

Back cover advertising space available. 


The Seaward Margin of Belize Barrier 
and Atoll Reefs 

Noel P. James and Robert N. Glnsbura, John Wilav New 
York, xi + 191 pp., 1979. $22.95. 


Reviewed by Gerald M. Friedman 


Any publication on carbonate rocks will be in demand to- 
day; after all. more than half of all recoverable oil and gas 
reserves occur In carbonate rocks. Models for Interpreting 
mesa rocks In the rock record, especially carbonate pTnt- 
forms and reef complexes which contain such reserves, 
must be based on a thorough study of modern analogues. 
Only In a modern selling are Ihe processes of sedimenta- 
tion resulting in carbonate sequences amenable to scien- 
tific scrutiny and analysis. 

This book is a pioneering document on shelf-edge sedi- 
mentation in a modem reef complex. Its model is the fore- 
reel zone of Ihe barrier and atoll reefs of Belize In Middle 
Ameiicn. a study based on dfreci observations and sample 
collections from a submersible; sefsmlc proving and exami- 
nalkm ol piston cores complement and supplement (his 
study, but it fs Ihe direct observations and In silg sample 
collection at water depth down to more than 300 m below 
sea teVBl which make this study unique. Observations and 
sample collodions on dives have provided detailed new 
data on different kinds and ranges of caibonate-aecreiing 
organisms, morphology of the fore-reel zone, and the distri- 
bution of sedimentary particles and cements along the reef 
front 

In eight chapters, James and Girisburg (race their model 
from an initial description of (he geologic setting of (he Be- 
lize reefs lo Ihe geophysical anatomy and morphology of ■ 
Ihe conlinenlaf margin and the sediments and organisms of 
Ihe barrier reef and forereel. (6 composition and age rela- 


psssss 

iiSsigsfc 

and cements. This book Is S ? d mentary Particles, 

Ca i rb ° n , ala ^l m8 nXS'Sf aC ^ IVe 

^WcT'Ihe pres^Ms^ replaradby anew 

geological processes are the ke^to „ Processes, and 
publication suffers undar conslratoS-^f? ' I!l ua ,h,s 
lc setting reflects the waxinn onJ?! 8, !^ s desc rtbed geoloa- 
terglacial events, Including ?he LatTp eltnr 0180101 and ln ' 
cene transgression. By conlrast PBrnlJ 8 , n8 and Holo ‘ 
cord are for the most pa^the resuK « n the rock r9 ’ 
epelrtc and perlcontlnental^ S r o! 8edlm f Nation In 
most anomalous cycles ol the^atom fl T^ f [? m ,he al “ 
were currently bring | n the Crfliflrai , nia ^ 1 8poch - ,f W0 

study would haveprovlded more rels™^' ,his klnd °' 

Crelaceous Is a more run™*™.!.., vance b0 cau8e the 
cord than the anomalous^ Quatomarv ? f the rock re_ 

enlist to apply | he nndln B s of Ss a 9“ecl- 
roek record he or she musl te Si»T.. Q i n8bura 10 
separate Ihe relevant from ita ffiS ^ en , olJah 10 
processes serve as the key to 0nly 9eologlc 

Wo with lie Imprint of QuaR^l!^ 3 ,he 9®°-’ 

dMona Is noniepresehlallve ? a and “n- 

maycompllcateend mislead 

■ Gerald, M. Priow™™ ^ '•! r ' • •••'" • *■ * S 


New Listings 


Items Hated In New Publications can be ordered directly fromthe 
publisher; they are not available through AGU, 


Antennas In Matter: Fundamentals, Theory, and Appt 
tlons. R. W. P. Klnn anri O ft Smith. MIT PrSSfl, C 


* too m rviauer: t-unaamentais, ineory, -rr 
tlons. R. W. P. King and G. S. Smith, MIT Press. C 
bridge, Mass., xvl + 868 pp., 1981, $75.00., 

# anual of Photogrammetrv. 4th ed.. C. C. Slams (Efl 


—“Bui inaao,, *»| + odo pp., | SO I , 

Manual of Photogrammetry, 4th ed, C. C. Slama (J-J 
American Society of Photogrammetry, Falls Cnurcf 

XV + mSfi nn ion-1 Croor 


XV +1056 pp., 1981, $59.95. LL, 

Proceedings of the International Conference oritJijF 
ing for Protection from Natural Disasters, P. Kara® 
A. S. Balasubramanlam, W. Kanok-Nukulcha («» 
John Wiley, New York, xl + 937 pp.. 1981, 
Remote Sensing of Atmospheres and Oceans, 
p (Ed ), Academic. New York, xlv + 641 pp., 

Studies In East Aslan Tectonics and Resources,**" 
CCOP-IOC Working Group on SEATAR, CCOMJ 
kok, Thailand, vfll + 257 pp., 1980. (Available 

c,!5S,?^ Ba . n 9 k0k ' Thalla ' ld > .. , = finds 


_ l .7 • oul, 0 ,t o | 'i i national _ ^ 

Surlbal Geology: Building with the Earth. J- E. 

V. R. Baker, John Wiley, New York, lx + 498 pp. 
$24.95. i:L 


The Geophysical Directory 1981, The GeophyjW 

ijjy,' Ina' Houston, Texas 584 pp., 1981, $15-00. 

The Hurrfnaha It*. a u Clrnrtabn 6HC 


wflji tfje bepartft^^ ‘ 


T'OWJ PP., 1»U1. • . . ' ... ■. 

The Om Mlhereis and Their Intetgrqwths, 204 
; 300:2; P. Ramdohr; Pergamoh, New Yorkj XXX'9 
. -Pp;,; 1$8Q, v 

’ ^fpPPefAtrdg^phdrs and Sola^Tshastnalne^ 
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12-28 tlmeB-$0.55 

POSITIONS AVAILABLE 

RatBS per line 

1-6 time8-$2.00, 6-1 1 times-$1 .60, 

12-26 tlmes-$1.40 

SERVICES, SUPPLIES. COURSES, 

AND ANNOUNCEMENTS 
Rates per line 

1-5 tlmes-$2.50, 6-1 1 tlmea-SI .95, 

12-28 tlmes-$1.76 

STUDENT OPPORTUNITIES 

fty special rates, query Robin Uttle, 

900-424-2488. 


POSITIONS AVAILABLE 


Meteorite Research at UGLA. Applications 
are Invited for a postdoctoral position, salary about 
$19,000 per year. The |ob dulleB involve experi- 
mental end theoretical studies relating to Ihe origin 
ol meteorites. Requirements lor the position are a 
sdance Ph.D. and a minimum of 2 years meteorite 
research experience. Send resume to j. T. Was- 
son. Institute ol Geophysics and Planetary Physics, 
University ol California, Los Angeles 00024. 

UCLA Is an affirmative edion/equal opportunity 
(mptoyer. 

Rtiearoh Seismologist. The Alexandria Lab- 
oratories ol Taledyne Geotech Invites applications 
Ifom Ph.D.-lsvel seismologists to work on problems 
related to the comprehensive and threshold teat 
ban treaty negotiations. Applicants should have 
background in such topics as theoreilcat seismolo- 
gy. seismic dele analysis, seismic data gathering, 
advanced acienUllc computing, and computer eys- 
teoa To apply please send your resume to Jean 
Paaonnel Department, Teledyne Geolech, 314 
WWgomery street. Alexandria, Virginia 22314. 

An equal opoortunlty employer. 

tarblana **■*• University. The Department 
Gsoiogy anticipates one or more temporary posl- 
Jons at the saslstant proleesor or higher level will 
» wallabte In the tall or spring semesters 1081- 
App'icatlons In any field of geology or geophya- 
o w)i be conaldared. The Ph.D. is required. There 
jSsposalbflly ol the positions becoming tenure 
•“*- Applicants should submit a vita, reprints, a 
™wnent ol teaching and research Interests,- and 
frioe lattera ol recommendation to be 
wmt° Dr. R. H. Pllger, Jr., Chairman, Search 
j™™ 0 . Dept, ol Geology, LSU, Baton Rquqb, 
i cm Appfcaflon Deadline July 15. 1981. 
I mptayer an opportunlly afflrmattv e action 

J®»WooloralR. 1 .aroh Assoolate Poll- 
Hopkins University, Ap- 
01 L,bor **onf- Positions are avail- 
rtnn if. j ” 01 rr,a 0netosphBrio-lono8pheric cou- 
waves, and plasma 
'[* lonoaphera and magnetoaphere. 
candlda,ea wtH participate In the anal- 
cnxmrtj.- ? fe,aBon of da,a ,rom spacecraft and 
J™™*ja88d radars aa well as In the development 
J^Mienialton ol new ground-baaed and 

studies. Positions are for one year and 

Wou*RfS!j enufe "“7 bB B |n Bl ^ ,lma 

addrSlff?!^ ,lher 1* 100 1. Appllcattons Bhould be 
Tha jSS. ^, r : 8toven F - Say™- Depl ADM 5, 
Labrvfl^ University, Applied Physics 
jJgJta'Y. Johns Hopkins Road, Laurel, MD 

°PPOriunlty employer, mfl. 

n!S!^ h * f ? l,t or Organlo Gooohomlat. 

maiter nJr, n Professor with Interest In organic 
^rterdiSfi “ Mlal “ra 11100 ! ayetems, aa part 
ment 9 rau P- Academic year Bppolnt- 

oiifvaa rft 2S° minlt y ,or fanawal. Reeume, names 
by Juk, i '®[ en “a. and letter ol research Interests 
oil . ^ yer ‘ lrfl c - Darling Cenler, Unlver- 
Equal ^ S 0 " 0 ' ^10. Maine 04573. 
opportunlty/afllrmatlva action employer. 

Poaldocloral 

“Witebte im^22? e u ntal flaoohemlatry/petrotogy 
tar research on lower-^msV 


Me °a , ' on •«> Art Boettcher, Insll- 
01 * plariBtor y Phyatoa, University 

IJCUIb t, « A ?9 8taB ' California 00024. 
aropfoyer. 80 0 PP°^ un| ly/alflrmBllvB action 

JkSJjJ^ajW/Un^orahy of IMnola at 


gaologlat lor a tenure-track 


^ axpectedfa 8U0ce MM candidate wl» ■ 

couS«^ B Sl2 nc ? d undergraduate and 
**> a 8 * TU0 * ura ' Qaology and estab- 

topficauonj ^ et l ual conakleretion, 

™ M™*** action/ 


p ® lw 'ogy. Applications are 
nvited lor a faculty position at Washer State Col- 
lege. effective September 1081. This Is a perma- 
nent faculty position with rank, salary, and tenure 
s | Bt, f a determined by qualifications. Responsi- 
bilities include teaching undergraduate courses in 
mineralogy, petrology, and geochemistry and soma 
combination of mineral deposits, structural geology 
and Introductory gBology. Ph.D. preferred. WSC Is 
a large (10,000 students) undergraduate college 
with a strong geology program graduating about 
10-15 majors par year. The college b situated In 
northern Utah al (he boundary between tha Rocky 
Mountain and Great BaBln Provinces and adjacent 
lo tha Ovarthruat BelL The Department Is wall 
equipped lor field-oriented leaching and research. 
The closing date for applications Is July 1, 1981. 
Applications, Including evidence ol teaching profi- 
ciency and the nama9 ol three references should 
be sent to S. R. Ash. Chairman, Department ol 
Geology/Geography. Weeber State College. 3750 
Harrison Bhrd.. Ogden, Utah 8440B. 

An equal opportunlty/affl rmaltve action employer, 
M/F. 

Physical Oceanographer. The Pacific OCS 
Office, Bureau of Land Management, le seeking 
qualified candldales lor a staff oceanographer to 
supervise contracted marina environmental re- 
search. The primary areas ol research will ba phys- 
ical oceanography and meteorology. Duties include 
serving as a contracting officer's authorized repre- 
sentative, developing study plane and work state- 
ments and advising management on matters within 
the candidate's area of expertise. Grade level: GS 
9/11/12, salary S18, 685-26,051. Sends current SF 
171 by June 6, 1881 to Administrative Officer, Bu- 
reau ol Land Management, 1340 W. Sixth St., Rm 
200, Los Angeles. CA 80017. For more Information, 
call 213-888-7120. 

Research Position In Chemical Oceanogra- 
phy. California Institute ol Technology. Division ol 
Geological and Planetary Sciences. ThB position of 
research fellow Is being offered at Caltech lor re- 
search in oceanography. Investigation ol tha Isotop- 
ic composition ol neodymium and rare earth abun- 
dances in sea water and sediments is now being 
carried forward. The mechanism ol injection ol REE 
into sea water will be eludled. The differences in 
M, Nd /l4< Nd In various water masses (Plepgras ef 
al.. Earth and Planet. Scl. Lett. 45, 223-236 and 
Piepgras and Wasseiburg, Earth and Planet. Scl. 
Lett 50. 128-13B (1980)| Is now being carried for- 
ward as an exploratory venture In order to deter- 
mine the origin and chemical behavior of REE in 
the ocean and the potential use ol '-"Nd '^Nd as a 
tracer. The laboratory facilities lor sample prepara- 
tion and analysis are fully functional and will be 
available Applicants should have training In ocean- 
ography and a good perspective on general physi- 
cal oceanographic models. 

Send resume end references to Professor G. J. 
Waeseiburg, Lunatic Asylum. California Institute of 
Technology, Pasadena. CA 91125. 

Caltech is an equal opportunlly/affirmaiive action 
employer (M/F/H). 

Faculty Poeltlon/Unlvarelty of Alaska, Fair- 
banks. Applications are Invited lor a tenure track 
faculty position In economic geology in the Geolo- 
gy/Geo physics Program to teach undergraduate 
and graduate courses In ore deposite, mineralogy, 
and exploration geology. 

Applications should have demonstrated practical 
experience In mineral exploration, regional and de- 
tailed geologic mapping as well as a commitment to 
research In Ihe geneslB ol ore dBportls. The candi- 
date will be expected to pursue a vigorous gradu- 
ate teaching and research program In economic 
geology with students primarily oriented toward ca- 
reers in the mineral Industry. 

Preference wffi be given to Individuals with expe- 
rience in arctic or subarctic minerals research and 
a record of close collaboration with the mineral In- 
dustry. Academic rank and salary commensurate 
with experience. Ph.D. required. 

Send resume and three tetters of reference Di- 
rector. Division of Geosciences. University of Alas- 
ka. Fairbanks. Alaska 80701. Applications wffi be 
accepted until June 30. 1981, or until Mad. 

The University of Alaska la an equal opportunity/ 
affirmative action employer. 

DEAN ~ 

MACKAY SCHOOL OF MIHES 
UNIVERSITY OF NEVADA, RENO 
Mackey School ol Mines la a century-oW aca- 
demic unit of the University of Nevada, Reno, 
granting graduate and undergraduate degrees 
In IhB departments of Geological Sdences, 
Mining Engineering, and Chemical & Metallurgi- 
cal Engineering. _ , ^ 

The Reaeareh/Publlo Sendee component* ot 
the School are: Nevada Bureau ol Mines and 
Geology, Mackay Mineral Research . Institute, 
Nevada Mining Analytical Laboratory, and the 
Setemologloal Laboratory. . 

The Dean la responsible tor leaderehlp and 
coordination ol: the oducatton, rwar^. and 
publto Bervk* functor*; promotion (Indutfng 
fund ralBtog) ol Ihe school; J . 

groups Inside and outside the unhwsg- 
Tto Dean should have: an earned do ctorate 
and be tenurabte within 

' of the school; a stanlfteanf record of 
research, and puMoaflon; the demOMttated 
outside fumiinn: evidence of 


Reenroll Aeaoolate/Theorelloal Phyeloa! 
Oceanography. Applications Invited for n 
postdoctoral research associate position in the 
School of Oceanography, Oregon State University. 
Applicant will conduct research In iheoretiCBl mod- 
elling and observational comparisons of coastal up- 
weffing, upper ocean mixing and'or equatorial 
ocean circulation. Ph.D. In mathematics or ihe 
physical sciences. Submit resume, brief statement 
ol research Interests, and three references by 1 
July 1081 to Dr. James Rlchman, School of Ocean- 
ography. Oregon Stela University, Corvallis, Ore- 
gon 97331. 

09U Is an Affirmative Acdon/Equa! Opportunity 
Employer. 

Crustal Selsmelogyi Prlnoston Univer- 
sity. Candidates with an Intarast In any ol the fol- 
lowing are invited to apply (or research staff ap- 
pointments: 

1- Marino seismic data analysis and struc- 
ture of oceans and ocean margins. 

2. Narrow and wide angle reflection seismol- 
ogy applied to continental crustal geology. 

3. Wave propagation theory and techniques 
ol seismic data analysis. 

Princeton University has an ongoing program for 
the creative re analysis of existing multichannel re- 
flection date— euch as COCORP and U5GS off- 
shore date. Special projects are underiakon from 
lima lo lime fo collect Held data in critical areas or 
to test new methods ol date collection and analysis. 
A high performance 32 bit minicomputer system for 
dala analysis and theoretical work Is lo bo inalaltod 
latar this year. 

Applicants should send curriculum vitae and a list 
ol three references lo: 

Robert A. PhinnBy 

Department of Geological and Geophysicn! 

Sciences 

Princeton University 

Princeton. NJ 08544 
Or Inquire: 609-452-4118. 

Date of appointment and salary are nogotiablo. 

Princeton University Is an oqual opportunity em- 
ployer. 

Physical Ooeanographyi University of 
Rhode Island. A postdoctoral research asso- 
ciate positron Is available for studios of tropical 
processes in lho Pacific The selected candidate 
will participate in lho collection and analysis o> date 
relating to the dynamic topography end honl con- 
torn ol ihe aqualonal current systems as part of n 
long-term study ol ocean influences an chmalo Op 
portumttes axis! lor developing models lo bo evalu- 
ated with the acquired date, or lo help vnlh moored 
Instrument and experimental design Submit resu- 
me and professional references by Juno 15. 198! 
to: Dr D Randolph Watts. Graduate School ol 
Oceanography. UNIVERSITY OF RHODE ISLAND. 
Kingston. Rl 02681 

An affirmative action equal opportunity employer. 

M/F. 


Qeophyalelil. Applications are invited for a 
tenure ireck position In geophysics for the 1081-82 
academic year. The Ph.D. In geophysics or a close- 
ly related Held fs required. 

We ere seeking a candidate capable ol leaching 
undergraduate and graduate courses and supervis- 
ing graduate research in seismic exploration geo- 
physics. Specific research interests need not be in 
that area. Applications are encouraged from Individ- 
uals with industrial experience. 

Applicants should submit a resume and threo let- 
ters of recommendation to Dr. Mold U. Ahmad, 
Chairman, Department ol Geology, Ohio University. 
Athens. Ohio 45701. 

Ohio University is an equal opportunlly.'afTIrma- 
live-action employer. 

Almoaphetle Selenllet/Radlation Physi- 
cist. Current Applied Rose arch and Systems ac- 
tivities have created Immediate openings in the fol- 
lowing areas: 

1 . Spectroscopy, Radlatlvo Transfer and At- 
mospheric Sciences 1 1 Positron) Requires to 
work on ihe general circulation modeling of 
stralosphore. 

2. Atmospheric Fluid Dynamics (1 Position). 
Requires lo develop grobat atmospheric 
dynamics problem In Uis thermosphere. 

These positions are in support ol science and appli- 
cation tasks of NASA/Goddsrd Space Flight Cen- 
ter. Greenbelt, Maryland and require ono to work 
anslia. 

An extensive background m tha numerical simu- 
lation of physical problems by use of mini and largo 
computers Is required Candidates must have M S 
Or Ph D. in otmo9phoric Bcroncos or physical sci- 
orvees. Doth of those positions are ran own bio up to 
two years 

Salary range is $21 .000 10 $35,000 por annum, 
depending an qualifications. Good Benefits Quali- 
fied applicants should send three references, salary 
history and requirements to 

Dr S P. S Annrid 
Applied Research and Systems 
8401 Corporate Dnvo 
Suite 650 

Lamtovar, MD 207B5 
Talophono (.301 1 459-8442 

Postdoc to rat PosItlori'ASU. Possihlo post- 
doctoral positron in tiro loll of 1081 lor work cm ihor- 
modynnmics ol silicate molls and glasses including 
(a) solution calorimetry at nlmosphenc pressure 
and 710 C of anhydrous glasses, lb) drop colorim- 
etry. at 0.5 to 2 filter, ol hydrous (granite system) 
glasses and metis, including oquipmeni develop- 
ment. and in model calculations of melt thermody- 
namics Salary In the SI4.QQ0-S15.Q00 rargr, do- 
pending on experience, starling date is nsgoliabin 
Initial appoinlment Is lor ore year second year like- 
ly if mutually agreeable For intarmalion contact A 
Nsvraisfiy. Department el Chemistry. Arizona Stole 
Universily. Tempo, An/ona B52BI. (602) 965-4241 


Consejo Nacional de Investigaciones 
Cientiflcas y T4cnicas 


CHIEF OCEANOGRAPHER 





A postdoctoral scientist with several years experience in physical 
oceanography Is required at (ADO (Instituto Argentine de Oceano- 
grafla), a joint institution of the Consejo Nacional de Investiga- 
ciones Cientiflcas Y T6cnicas (National Research Council), the Un- 
Iversidad del Sur, Bahfa Blanca, and the Armada Argentina (Ar- 
gentine Navy). 


The applicant, in addition to research and postgraduate teaching in 
his own field, will also be responsible for the planning, coordina- 
tion, and supervision of activities in other branches of oceanogra- 
phy at large. 


The position Is under the auspices of a joint program of the Con- 
sejo Nacional de Investigaciones Cientiflcas y Ticnlcas (CONi- 
CET) and tha Interamerlcan Development Bank (IDB). It will be Ini’ 
Hally of medium duration, and is renewable. 


It will be located at Bahfa Blanca. Salary and fringe benefits ac- 
cording to qualification. Knowledge of Spanish language will be 
considered an advantage. For consultations or submitting applica- 
tions, contact: 


Seftor president* del 

Consejo Nacional do Investigaciones 1 

Cjentlflcas y TOcnlcas 

Avda.RIvada via 1917 

(1039) Buenos Aires, Argentina. • 

Applications shoulpl Include complete academic and professional 
background along with a list of publications aa well as names anc 

addresses of three references! v 1 
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EXPERIMENTAL 
ATMOSPHERIC CHEMIST 


Id conduct independent research likely to in- 
chide minne measuromenis. troposptienc and 
stratospheric sampling, gioh.ii chemical cycles 
.mil related soenhfic arras and management el 
research . group Requires majority ol llio 
following Ph I) in chemistry, physics, 
oceanography, atmospheric science or a close- 
ly rotated discipline or nnuivalenl plus onion- 
sivo experience with laboratory and/or held 
measurements relevant to atmospheric them- 
isliy. outstanding skill in experimental techni- 
ques tar gas measurements, recogmjed pub- 
lication record, demonstrated shill at super vis 
>ng experimental scion lists in research 
endeavors and mlciacling productively with 
colleagues in lheorotic.it studies Salary range. 
$34.146-$5fi./96 Candidates may apply By 
submitting a curriculum vitae and list of 
publications Qualification at level ill or senior 
scientist will tw fused on the degree to which 
the applicant satisfies the requirements The 
Ph D. scientist III level unit be a live year term 
appointment For maro inlornialion or to apply, 
contact Margareta Domecki. NATIONAL 
CENTER FOR AfMQSHPHERIC RESEARCH. 
PO Box 300Q. Boulder, Colorado 80307. 
13031 494-5151. ext 581 


Informal enquiries may be made to Professor J C 
Briefer. Further particulars and application forms (It 
desired) may be obtainod from the Registrar, The 
University, Leeds LS2 9JT. UK., quoting reference 
number 49' lfrHQ. Closing date for applications 31 
May 1981. 




NCM li an Equal Oiptrlumiy/ 
Alfliffljtirt JuHon Enphpr 


Seismology. Research associate position nniic- 
lpato<l (September |, 1981), (olonwlry monitoring 
proloct in Virginia Problems tocu9 on omsmiciiy 
ami neotectanic9 hi the slat a. Piofor MS goophys- 
icist wilts tlioais In obsorvillionAl Eoismalogy. licit 
others conskfeiod Applications, irnnserjjia rovt two 
inttera ol recommendation to Dr. 0. A. Uolilngor, 
Soismological Obsorvaloiy. VPIASU. Iliac ksbuig, 
Virginia 24001 Dofldluio for receipt at implications 
IS August I. 1901. 

VPI4SU is on equal opportunity affirmative action 
ompfoyer. 


Research Fellow/Sedlmentwy Qeoohsmts- 
fry. The Ausiralian National University invites ap- 
plications (or appointment as research feltow In 
sedimentary geochemistry. Research School of 
Earth Sciences. The School has a well equipped 
trace element laboratory. Including an MS7 Spark 
Source Mess Spectrometer, with access to electron 
microprobe end XRD facilities. 

The successful applicant should hold a Ph.D. de- 
gree and have a good background In geology, geo- 
chomislry, analytical chemistry, sedimentotogy and 
Pre Cambrian geology end should have experience 
fn the use of the above analytical techniques. 

He or she will be expected to participate tn joint 
research projects dealing with the use of trace ele- 
ment geochemistry In elucidating the composition 
and evolution ol the Earth's crust through studies of 
sedimentary rock sequences. 

In addition, applicants are Invited to submit re- 
search proposals detailing the general research di- 
rections and specific projects which ihey would 
wish to pursue. Further Information concerning the 
position can be obtained directly from Dr. S. R. 
Taylor. 

Applicants should submit a da la lied curriculum vi- 
tae, a publications list and the names and address- 
es of three referees. 

Appointment as research fellow will be up to 
three years in the first Instance with the possibility 
of extension to flvo years. Salary range: SA19132 
to SA24972 per annum ($A1 - (US 1.14). Superan- 
nuation. housing asslstanco. reasonable appoint- 
ment costs. 

Tho University rosorvoa Ihe right not to make an 
appointment or 1o mako an appointmonl by Invita- 
tion at any lime. 

Applications should bo sonl to Tho Registrar, 

Tho Australian National University, PO Box 4. 
CANDERHA. ACT 2600. AUSTRALIA by 3 AU- 
GUST 1981. 


sd exclusively lor Individuals who will be using the 
facility at Scrtpps. Two morning lectures will de- 
scribe In detail the hardware, software and person- 
nel resources available to oceanographers. Existing 
data bases, thatr characteristics, location, mode 
and coat of access will be covered. Basics ol Image 
processing will be Introduced along with In-depth 
look at ihe Interactive Digital Image Manipulation 
System used at the SRSF. 

The two lectures will be followed by afternoon lab 
sessions which consist of hands-on exercises to la- 
mlliarize users with the hardware/aoftware at the la- 
dBty. The third morning will be devoted to train ua- 
ere In realtime spacecraft tracking and data record- 
ing and acquisition. 

The remainder ol Ihe 3rd day and the entire 4th 
day will be used to work with users on a one-to-one 
bests. Attendees ere encouraged to bring their own 
digital tBpes wllh date of interest to them, which 
can be used during this last portion ol the work- 
shop. 

Gasses will be held In the Hslen Raftt Room SIO 
Library starting on Tuesday, April 21, 1681 and 
Tuesday. July 27. 1981 at 0:30 am. A fee of 
$335.00 muBt be submitted with each application. 
Enrollment limit— 8. 

For more Information regarding applications, 
fees, ala, please contact University of California at 
Sen Diego, SRSF/SIO, Mall Coda A-030, La Jolla, 
California 92093 or (714) 452-2292. 


SUPPLIES 


Hook Hammer with pick head and leather m. 
alar tor $16.00. This Is $8.00 below list pr £ JS, 
for free catalog -Geologic Field Supplied S™ 
peering Equipment". Western Heritage 
Washington St., Hinsdale, IL 6052i7Telephona 

(312)904-5228. pnot10 


STUDENT OPPORTUNITIES 


Graduate Students Reaaareh Assistant, 
ahlpa, St. Louts University, Paleoma flnt ,| e 

Laboratory. TwopoalBonaareopenforpaieomea. 

netlc research work conducted under NSF sponsor, 
ship. The positions are tor one year and are renew- 
able. The candidates are expected to apply eimut- 
laneously for admission to graduate school to 
pursue studies leading to a MS and/or Ph.D. de- 
gree In geophyeics. For more Information, contact 
Dr. S. A. Virtcenz, Department of Earth & Atmos 
Sciences, St. Louis University, P.O. Box 8099-La. 
clede Sta„ St. Louta, MO 83168, Telephone (314) 
868-3120 and simultaneously, Dean of Graduate 
School, St. Louis University, 221 N. Grand Blvd 
St. Louts, MO 63103. 




CRUSTAL THICKNESS 
^ DATA BASE 














SERVICES 


University of Leeds. Isotope Geochemist. 

Appeal tons are Invited tor a temporary appoint- 
ment lor a lived term a! up to two years as post- 
doctoral rosemch follow in the Department ol Enrth 
Sciences, from n data to bo arranged, to work on a 
protect in isotope geochemistry nnd geochronology, 
funded by tho Natural Environment Research 
Council, UK. 

I’roFeired special interests and experienco aro 
oxpectod in rad'ogenic isolnpo geochemistry ap- 
pi.-od lo paleogenetic studius and or mantle avo'u- 
lon Currant isotope loatwrch includes investiga- 
tions into specific intra-plate and island- arc votoamc 
provinces, manrie nodules. Precar, snan geochro- 
nology. ihermal evolution ot meinmorphic betts. and 
sea- water sediment interactions 

Salary within Ihe range C60 70- El 0.1 60 cm the fA 
Sente for Research and Analogous Stall iCSQ70- 
E 10.5751 accord-ng to ago. qualifications and expe- 
rience 


Sorlpps Remote Sensing Tutorials, 

t A. Overview af Ure Remote Sensing Facility— 
This one-day seminar describes the data bases, 
sources and processing capabilities available at 
Scripps Institution of Oceanography. Remote Sens- 
ing Facility A morning lecture will introduce past, 
current and future apace platforms available to; ob- 
servation of tho Oceana. A brief discussion ol 
where and how la access this information will con- 
clude ihe first part of the class. 

Tho afternoon wilt include a demonstration of 
processing and displaying Imagery obtained from 
TIROS-N. NOAA-6 end NIMBUS-7 

Classes will be held at the Helen Relit Room SIO 
Library on Monday, April 20. 1981 end Monday. 

July 27. 1981. at 8 30 am. A nonrefundable fee ol 
$50.00 must be submitted with ihe application En- 
rollment limit— 12. 

2A t/sora Introduction to the Scnpps Remote 
Sensing Facility — This four-day workshop Is Intend- 


An up-to-date compilation of crustal thickness and 
Pn velocity data from 249 sources, Indexed and mapped 
in three colors. Soft-bound report Includes 50 pages 
of bibliography, list of 2131 thickness determine- . 

\ tions, 9 maps, and a spherical harmonic expansion./ 
Data contours are mapped for North America, -7 
Europe, Tibetan plateau, Eurasian-Pacific J 
Plate juncture (Japan) and the globe. 


^ yrice $15.0(j/ J 


PHOENIX CORPORATION 
1700 OLD MEADOW ROAD 
MCLEAN, VIRGINIA 22102 


AG U 


Report to Council— May 24, 1981 


President j. Tuzo Wilson 
launched [he 5 -year financial 
appeal, known as AGU-GIFT. 
at Ihe Council meeting in \ 

San Francisco Iasi December. rVO^%J 

Wilson appointed Earl />yi 

Droesslsr and Charles Whitten jjrB 1* | 

lo serve as cochairmen ol a * 

steering committee under the 

general guidance of the AGU aMnaMa ^ WiM 

Flnancial Resources Committee, l'** 1 t ^ 

At lhai Council meeting, Wilson asked Whluen to present 
the general strategy for the campaign. 

An ali-U.S. -member mailing ol a brochure and pledge 
card was made in December to provide a year-end oppor- 
tunity to make tax-deductible gilts. The response was mod- 
est. initial gifts ranging Irom $10 to $2000. Droessler and 
Whitten have been proceeding wilh the formation of the 
steering committee, consisting primarily of persons in the 
Washington area. Tom Aldrich. Waldo Smith, Erick Schon- 
stedt, Bracken Harsey. Fred Spilhaus (ex-officio), and Cyn- 
thia Bravo, staff support, have been meeting wllh us about 
every 4 weeks to develop plans and review progress 
James Van Alien (AGU President-Sect) has indicated an 
interest fn meeting wilh us as long as he is in Ihe Washing- 
ton area. Recently. John Reed volunteered to be a member 
and wilt be developing plans for “Deferred giving'— be- 
quests, trusts, etc. 

Erick Schonstedl offered lo mail personal tetters to ell 
AGU members in northern Virginia (approximately 400) 
urging them to 'invest in the future of AGU.’ If this approach 
seem9 feasible, we hope to find other members who will do 
the same thing In their areas, 

Droessler and Whitten have been meeting with a lew ol ; 
the senior members who live In the Washington area, re- 
viewing lists of life Members. Fellows, ale,, in (he various 
sections fn an effort to identify potential 'visitors* lor 'pro- 
spective donors.’ This process requires considerable corre- 
spondence. but we believe that a “one-on-one* approach 
produces Iho maximum results. We Intend to continue this 
for alf sections. 

The overall response from the membership thus far can- 
not be described as 'outpouring.' However, there are some 
significant aspects. It is understandable that some Individ- 
uals do not wish to sign 'pledge cards.* Approximately half 
the respondents have made direct contributions. The aver- 
age contribution during the first 8 months Is slightly under 


$200. The 5-year pledges vary from $10 to $10,000 The 

W bU, 7n T ^ ^ 2 °' S t0 ,h ° S0 Wel1 P^l 

00 and approaching 90. As of May 1 st there were 87 re- 
sponses, with cash contributions of $12,020. The total 
pledges, Including Ihe cash, is $31,365 

nr«rn e fl S r!? erin9 ( ? 0mmitte8 is m% cor ™ltted to this pro- 
gram and greatly appreciates the assistance and suDoort 
shown by others. We are following professional advlce^- 

tarKnSlfJh bB vIH 9 1118 purdlase of a few books. Wepartlc- 

i!n ™^L th0 ph , ? SQphy 01 one of authors— Think bio 

No one has ever been offended when asked to make a 9 

JR ft Peopl0 «• faltered by this expectaZby a s 0 - 
^ b aSk6d ' bUt lhB * wl " 

fll ST 1 01 ,h9 ™ mber8hl P b V section affiliation Is 


Geophysical Monograph 22 


Derivation, Meaning, 
and Use of 
Geomagnetic Indices 


by P.N. Maywd 


A complete review, fully testing the relia- 
bility of current Geomagnetic Indices. 

This book will surely be recognized tn years 
to come as a classic.” 

Alexander J. Deseler (Foreword) 


Section 

Geodesy 

Geomagnetism and 
Paleomagnelism 
Hydrology 
Meteorology 
Oceanography 
Planetology 
Seismology 
Solar-Planetary 
Relationships 
Tectonophyatos 
Volcanology, Geochemistry, 
and Petrology / 


Response 

6 


Pakl 

Pledges (as of May 1 st) 
$11,250 $3,480 


► 1 60 pages • Fully referenced 

36 tables and Indexed 

hardbound list price $20,00 


,20% member 
Orders under J50.1W 
must be prepaid. 


^ American Geophysi cal U nion 

2000 Florida Avenue, N. W. L OO l 
Washington, D.C. 20009 KKZ MSB 


Call 800 - 424-2488 Toll Free 


(Sr-), ‘A Comprehensive Table of Standard Deviates f< 
Confidence Limits on Extreme Events;* Victor Naf 3 '® 

(U D \ II If ■ liar I f 


Total (Cash plus unpaid pledges) 


$23,935 $12,020 


: $31,365 


« T vii cxirerno evomo, „ T . 

(M.SJ, 'Aquifer Properties from Single-Hole Aquifer T« 
and Roy W. Koch (Ph.D.), ‘A Physically Based/Pe^a 
of the Distribution of Excess Precipitation.’ Judges tor 

aUfOrWe, III... n- — n iflnnlS , POD 


Earl Q. Droessler 
Ctochalimen, Steering Ccmnktee 


uiBuiuuuon oi txcess Hrecipiianon. 
awards were Dr. Bittlnger, Resource Consultarilsi^ 
Hn8; George Leavesley and Daniel Bauer, iUSGS, 


one, ueorge Leavesley and Daniel Bauer, :uawo, ! 
Resources Division. Denver; Scott Tucker, Executive, 
nl' 5 enver Urb an Drainage, and Flood Control 
Charles Brendecke, Department of pivll Engineering,, 


Hydrology Day 


Fron^lSr^s Brandi orAGu°on Aoril |? >na ° rid ^y the X 

UniveraKy ln Fort Collina ColoraH^i 91 Co,0r edo Stats 

to,aN 121 pa «- 1 

Thrw slucfenw, fftm Colorado State u"! Ran i fl8 Branoh ' 

a«ard, for beafpapar^m,, 


°f Colorado, Boulder.' ; • •• A 

The event wad planned and Organized by H.;J-JW 
Seytoux, Department of Civil Engineering, ipplprajj" 
Univ., with the assistance. of the Front Ffenfl® ®??? 
utlve committee: ‘Dean Klelnkopt, ohairman; AIIeA^ 
man, secretary;, Selena Bllilngton , ; trea^rer; merni?^ 

Se-Hi H; Sargeht, fC L. Svendseri; John posta'.af 1 

Martin F; Kane- arid - Jne’ Aiifin nhfit fchairmen. •, . >• 




■ ' ' ^“ne anq.jQe Alien, 0881 cnqirniw.".; v r 

' 1 S airlri 9 fbe.V#r1ou8 sessions from.'CSU, 
SSSSS' beparlrnent;, D.. 

^8"^ 1 Pey ne ; from; th‘P 'EeiJJ 1 f 5 



Luncheon speaker was R. A. Longenbaugh. Assistant State 
Engineer, Colorado Division of Water Resources, who 
jpoke on the 'Importance of Hydrology in the Water Deci- 
sions of the State. 

77 j \s report was contributed by H. J. Morel-Seytoux, Pro- 
fessor of Civil Engineering at Colorado State University. 

AGU Scholars 

In recognition of the strong support of the American Geo- 
physical Union and Its substantial contribution to the Ameri- 
can Geological Institute's Minority Scholarship Program, 1 1 
0 r the 1980-1981 scholarship recipients were designated 
‘AGU Scholars.’ Of this group, three were designated AGU 
■Sea Grants Scholars' because they were funded through a 
matching grant from the National Oceanic and Atmospheric 
Administration Sea Grant Program, which Is aimed at In- 
creasing the numbers of minority students studying in fields 
related to developing marine end coastal research. 

The AGU Scholars and Sea Grant scholars are engaged 
In courses of study relating to broad areas of interest to the 
Union. David Butler Is a geophysics student at the Universi- 
ty of South Florida; Gary Gutierrez is a geophysics student 
at the University of Wetlands; Clarence Hairston is a hydro- 
geology student at Iowa State University; Joseph Hayden is 
a geophysics student at the University of Oklahoma; Marlsa 


qninnn a ^P^sics sludent.at Hunter College; Philip 
nfinh? ? H^feoroiogy Student and David Trujillo is a 

anri P Hn^?A U / de , n ! al New Mexlco Highlands University; 

I geophysics student at Ihe University 

an ' The u QU Sea Grant Sc,10| ars are Dawn Wrlghli 
an oceanography student at Wheaton College; Adolph Re- 

T n ? 08o,ogy 8,udenl al the University oi Rhode 

fnmte ’ d^. J ° hr ! z , uck , er ‘ a marlne geology student at Cali- 
omla Polytechnic Institute. Hayden, Requejo, Trujillo, and 
Zucker have been AGU scholars In prior years. 



Joseph Hayden 






f . 



Marisa Qulhenes 


Adolpho Requejo 


David Trujillo 





tJr.Th.* 


Howard West 


Dawn Wright 


John Zucker 


Meetings 


•hipact of Richards 1 Equation 

8es ®fe n entitled 'Impact of Richards' Equa- 
ip.'i' z JJ-Centennlal Session' will be held during the 
j.. . , Meeting In San Francisco, December 7-11. The 
femrS , id and contributed papers will explore the 
and laboratory studies, field applications, 

IMiT i n ] alical so,ut| ons to the equation proposed In 

oartioik L ‘ A ‘ R,charda for the transient flow of water In 
Partially 8 ai ura , ed soils, 

M :° r s h ^ 9 contributors should send an abstract of their 
Sflssim? c 11 y J t0 **• N - Naraslmhan, chairman of Special 
orainru d a , rth Sciences Division, Lawrence Berkeley Lab- 
will hnif 9 ' 6 '' 1 CA 94720. Authors of accepted papers 
abstrptef . by Au 0ust 1 . An original and two copies of 
16diS° a P cep,6<1 papers must be sent by September 
WasK* “Meetings, AGU, 2000 Florida Avenue, N.W.. 
Washington, D.C. 20009. 

cosDDnnnS u or 9 anize d by AGU’S Hydrology Section, is 
BisGfininL, 7^ th0 American Society of Civil Engineers, 

°f Amerf?T Cal j* oclety of America, the Soli Science Society 
nae f8 ^ a ’ ^ ^e American Society of Agricultural Engl- 

Now Listings 

29 £ Os COni P |et 0 GeophysioaJ Year listing last appeared In the April 
SCS lndlcatea meetings sponsored or cosponsored .by AGU. 


Caiaivi^i? . Con fe r ®nce/Work8hbp on Heterogeneous 
bany My J 3 lmp °rtance to Atmospheric Chemistry, Al- 
spharic '«Lr ponsor ?‘ Ns F- NASA. (V. A. Mohnen, Atrno- 
, Vork, AihZ^S, Research Center^ State Univ. of New 
% NY 12222. 

^rtlfeux S7 1a,i 1 °nBl Congress of Surveyors, F.I.G- 
6,0 ^s S z ( erland: Sponsor, Fdddrafion Infernatlon- 
. °roetres. (American Congress. on Surveying ' 


and Mapping, 21 0 Little Falls Street, Falls Church, VA 
22046.) 

August 20-21 Second International Symposium on Com- 
puter-Aided Seismic Analysis and Discrimination, North 
Dartmouth, Mass. Sponsors, IEEE Computer Society, 
IEEE Acoustics, Speech, and Signal Processing Society, 
Pattern Recognition Society, IEEE Geoscience and Re- 
mote Sensing Society, Electrical Engineering Department 
at Southeastern Massachusetts University. (C. H. Chan, 
Electrical Engineering Department, Southeastern Mass. 
Univ., North Dartmouth, MA 02747.) 

Aug. 25-27 The Royal Institution of Chartered Surveyors 
Centenary Celebration, London, England. (Repre- 
sentative Radlinskl, American Congress on Surveying 
and Mapping, 210 Little Falls Street, Falls Church, VA 
22046.) 

Sept. 8-12 American Society of Photogrammetry- Ameri- 
can Congress on Surveying and Mapping Fall Conven- 
tion, San Francisco, Calif. (L. W. Aggers, USGS, 345 
Mlddlefleld Road, Mall Stop 31, Menlo Park, CA 94026.) 

Oct 11-14 Coastal Society’s Seventh Annual Confer- 
ence Galveston, Tex. (N. West, Coastal Society Confer- 
ence, Department ol Geography and Marine Affairs. 

Uni^ of Rhode Island, Kingston, Rl 02881.) 

Oct 13-15 Fifth GeoprsBaured-Geothermal Energy COn- 

. ference, Baton Rouge. La. Sponsors, Louisiana Geologi- 
cal Survey, Department of Natural Resources; Energy 
Programs Office, Louisiana Slate University; U.S. Depart- 
ment of Energy. (Ann Bachman, (inference Coordinator. 

I Energy Programs Office, 105 Hill Memorial, Louisiana, 
State Univ., Baton Rouge, LA 70803.) . 

Oct 14-16 . Colloquium HI on Petroleum Mapping and . 
Surveys Iri the ’80's, Banff* Alberta, Canada. Sponsor, 

NASA, (S, M. Krlmlgls. Applled Physics Uboralory, 

lnt erna,lonal Eatuari,w R®* 

aeneden Beach, Ow Sponsor, 


EOS, vol. 62. no. 20. May 19, 1981 SOI 

Water Resources Monograph 5 

Groundwater 

Manaaement: 


uw use or 
numerical 

models 1980 


A State of the Art Review 

Discussions on groundwater models and 
their applications in the management of water 
resource systems. Attention is focused on Ihe 
kinds of models that have been developed and 
their specific and general role In management, 
the availability of the models and the Informa- 
tion, data and technical expertise needed for 
their operation and use. 


ISBN: 01)7590 306-1 
Catalog No.: WM0500 
Softcovor 

136 pp. 

Illustrated 
List Price $5.00 


Yehuda Bach mat 
John Bredehoefl 
Barbara Andrews 
David Holtz 
Scott Sebastian 
editors 


• AGU members are entitled lo a 20% discount. 
Order Irom: 

Amorican Geophysical Union 
2000 Florida Avenue, N.W. 

Washington. D.C. 20009 r^-~— n Sggq| 

1 VfSA 

Orders under 550 00 must be prepaid 1 ' — — • J 


AGU 

Spring and Fall Meetings 

Future Dates and Hotel Rates 

1981 Fall Meeting: December 7-11 

Abstract deadline— September 16 

Sar: c r.:r.-:;$oG 

Joe Tor Hotel a^ci 
Holiday inryGoiden Gatev.oy 
S>n :iie 241 

Double S47 

1982 Spring Meeting: May 31-June 4 
Abstract deadline — early March 

Philadelphia 

Franklin Philadelphia 

Plaza Sheraton 

Single $48 Single $41 

Douoie $58 Double $51 

Triple $63 Extra Person $10 

Quads $72 


Pacific Northwest Regional 
Meeting 

September 17-18, 1981 

Central Washington University 
Eilensburg, Washington 


Abstract Deadline; 


july 15 


Special symposia will be held on 'The Tectonics 
of the Columbia Plateau and Other Neogene-Qua- 
ternary Faults of Ihe Pacific Northwest;' 'Stratigra- 
phy and Structure of the Cascade Range;' and 
'Studies of the Eruption of Mount St, Helens/ 

To submil an abstract, use standard AGU format 
(see page 20 of January 13 Eos). 

Send the. original. plus two copies to Bob Bent- - 
fey* Secretary-Treasurer, PNAGU, Central Washing- 
ton University, P.O. Box 1000, Department of Geol- 
. ogy, Eilensburg, Washington 98926. 

■ If you are not an AGU member, or If you are an ■ 
AGU member who live? outside the Pacific North- 
west region, and you wish to attend, write to Bob 
Bentley to have your name put, on the mailing list. 
The call was published In £os, February 24. 


! : ■ 

", i 1 ‘ • i 


! :}|j; ..it 
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Estuarine Research Federation. (Jay F. Watson, Treasur* 
er, USFWS Suite 1962, 500 N.E. Multnomah Street, 
Portland. OR 92232, J 

Dec. 3-5 Lunar and Planetary institute Topical Confer- 
ence on Processes of Planetary Rifting, San Francisco, 
Calif. (Rilt Meeting, Projects Office, Lunar and Planetary 
Inal., 3303 NASA Road 1, Houston, TX 77058.) 

1982 

May 10-12 Fourth International Conference on Planning 
and Management of Water Resources for Industrial, Agrf- 
OJltural, and Urban Use, Marseilles, France. Sponsors, 
Commission EuropSenne Medlterran6enne de Planlflca- 
tlon des Equx (C.E.M.P.E.), Socldld des Eaux de Mar- 
seille (S.E.M.), the Bureau de Recherches GSologlques 
et Mlnl&res (B.R.G.M.), Centre de Formation Internation- 
ale a la Geslton des Ressources en Eau (CEFIGRE), 
UNESCO, Commission des Communautds Europ6ennes 
Association des Hydrogfiotogues (AIH). (Secretariat de Fa 
Conference, Soclefe des Eaux de Marseille, 25 rue 
Edouard Delan glade— 13006 Marseille, France.) 

May 25-28 Symposium on (he Composition of 
Nonurban Troposphere, Williamsburg, VA. Spon- 
NASA * AGU - ( Jack Fishman, Mall Slop 401- 
^ NASA Langley Research Center, Hampton, VA 
23665.) 

June 13-1 7 International Symposium on Hydrometeorolo- 
gy. Denver, Colo. Sponsor, American Water Resources 
Association. (A. I. Johnson, Woodward-Clyde Consul- 
tan la, 2909 West 7th Ave., Denver, CO 80204.) 

June 16-18 International Conference on Ralnwa- 
, Cl»tarn Bystoma, Honolulu, Hawaii. Sponsors, 
University of Hawaii's Waler Resources Research Cen- 


ter, AGU. (Yu-Sf Fok, General Conference Chairman, 
Water Resources Research Center, Univ. of Hawaii, 
2540 Dole Street, Honolulu, HI 96822.) 

Aug. 23-27 Second Symposium on Applied Glaciology, 
Hanover, N.H. Sponsor, International Glaciology Society. 
(Secretary General, International Glaclological Society, 
Lensfield Road, Cambridge CB2 1ER, United Kingdom.) 


MEETING ANNOUNCEMENT 
LUNAR AND PLANETARY INSTITUTE TOPICAL CONFERENCE 
Co-Sponsored by NASA and NAS 

PROCESSES OF PLANETARY RIFTING 

December 3-5, 1981 
Christian Brothers* Retreat House 
Napa Valley, California 

CONVENERS! B.H. Baker and P, Morgan 
SESSIONS PLANNED! 

1) Speculations as to the origin and development of rifts 

2) Constraints on rft evolution - setting 

3) Constraints on rift evolution - geological development 

4) Constraints on rift evolution - physics and chemistry of the 
lithosphere 

5) Resources associated with rifting 

6) Our state of Ignorance and Its remedy 

Attendance will be limited to fiO participants. Sand a tetter of application 
with a brief, but specific outline of potential contributions to the meeting, 
including a provisional title If you plan to submit an abstact, to Rift 
I Meeting, Projects Office, Lunarand Planetary Institute, 3303 NASA Road 
I , Houston, Texas 77058, USA. Deadline for applications is May 29, 1981. 
Further information can be obtained from the above address, or phone 
(713) 480-2150. 


AGU E\LL MEETING ^ 

% itheCity ' " 

bv the Bar 


SanFrancisco Dec.7-1 1 

Abstract Deadline: 
September 16, 1981 

The call for papers will be published in Eos in 
late June. Reprints will be available In July and 
mailed airmail on request to individuals outside tfie 
United States. Write to Fall Meeting, AGU , 2000 
Florida Ave., N.W., Washington, D.C. 20009. 


GAP 
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Separates 

To Order: The order number can be 
found at the end of each abstract use all 
digits when ordarfng 

5350 for the Inal article and 
*1.00 for each additional article In the 

wdw 0ftler PaymGnt mu81 accompany 

• PfE 0 *' 1 * ccou " f: A minimum of 
410.00 may be placed on deposit with 
agu for the purchase or separates. If 
funds are on deposit, the cosl of the first 
article Is only $2.00 and Si. 00 for each 
additional article In the same order. 

Separates will be mailed within 3 
weeks of journal publication or within to 
days if ordered after the (ournai has 
appeared. Separates are available for 
purchase for two years from date of 
publication 

Copies of English translations ol arti- 
cles from Russian translation journals 
are available art her In unedited form at 
the time ol their listing In EOS or in final 
printed farm when a journal is published 
The charge is $2.00 per Russian page. ' 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 
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DUD Tides, wave, and vinda 

UMH 0IBHP9ATIO1 DF GRAVITY AMD TIDAL HAYES IS 

IHE 9TMTD37HE1E AND HES0SPH1BI 

H.l. Chanlo (HenLc* d'AdreaoaLa du CNRS, B? 3 

9I3W VartiSrei- la-Buiaarn, France) and 

A. Hauchocoine 

Lldar miaauraEMsta of atmospheric damlty and 
■ODparaiure in lha aliltuda ring. » to 80 km 
have baan parfornad during th, laat two yaata 
Iron tho Obaanilory of Haula-Provanca (lat. 

« «. long. 6 El. Tho rotantlal of thla t.chnluu* 
lor studying the alddln atmoapherlr atnictura la 
praientod end preliminary results on wave oropa- 
gatlou aro dlacunad. It la shew, that vave-Hbu 
•tnicturai are obaarvad aystautically In thla 
height range. Fourier analysis Indicates that 
coat of the energy la transported by waves of 
vertical wavelengths on tho order of 8 to IS lua 
° f lha variations lncrea.o 

i^lh height la ■hewn to follow a p"'/-’ |. u up to 
. 1,a - Th “ theraclorliclci of the oboarvod dual- 
ly waves suggest that rliey are caused by a aupar- 
22i!SrV r tn ?' rDal Srovlty ujvea propagating 
» -irda rvo the tropoaphorc and j diurnal tide 

irn^rVV* 0 r,n “? 30 tD i0 ko - Suih M-M 

I^atBHnha s'” 1 Ule “ perturbation 

In alBoaphatlc density and t her. fore temperature 
on an hourly hula. The Lldar technique la able 
o nenltor those variation. Tor th. first tin, 
"1° ? 8 rl? und a tat Lon operating continuously. 

oL « l “ Ph.ce, lldar) , 
pnya. nea.. Green, Paper 1C068Z 


0460 Tides, wave a and Hindu 

SSS«a ( i!“ > JW5 "™ ™ ERM - 
sfe^^rfeafsas: 

? f Mperlnental in- 
Soaalv Dn.5L^ lo r ph, * ioal ““thod of 

B P B06<1 ^HDBlvarn by uHitut a 
long ■ a vo length tranaaltter oparftitw 

oa4lIJ 2 U r nOJ or 200 »»* h«vS baen 

w * nBBr during 1975. 

Bnd infrunnual va- 
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Electromagnetics 

0720 Electromagnetic theory 
new Image pep resent at ion fob 
DIPOLES HEAR TO A DISSIPATIVE EABIU. 

PART II: DISCRETE PLUS COKTIIIUOUS 
IMAGES. 

Samir F, fiahmoiM (Electronic Er.tiroorliig 
Department . Cairo University, Clsa, ERypU 
and Ahead 0. Mvtwal ly . 

A nodlfiod imago theory for vert- 
lctal magnetic ai.-l oloctrK -ilpjles 
above a dlual pal 1 vc varlh l; prauuntad. 
Namely, the Kroanul rcfioitl..n co- 
arriclont lor hoi-l 2.,.nla 1 I y i.olnrl-u-l 
*Ovo (H.F.Wi Id iippr--.xlmut?<l by ^ri 
exponent In 1 torn plus u now tor-m which 
extends lh>- vol Id lly or the appro/ lmatk or. 
to high VQluod of the lici-Monlal wave 
number. HMle tho exponential term 
represents a single Imrig.-- knslda the 
earth the new added lorn represent 
a set of contl n.iouu distribution of 
Images, a similar approx imallor, in 

r i*o3i,<r 1 ref Inctl-.-n cc- 
erricient of thu vertically polarised 
wave IH.P.H.l. Ihene linage repi'esdnta- 
tlon are sppliud fo, tnu determination 
or input lmpadni.'.us of vertical magratlc 
end electric dlpwbs 1 VML< , VEDi and 
norlsontal large loops at very low 
height above the earth. E/col lent 
agreement with previous exact results 
la reported in all enueu, (Image tnaoryl. 
Md. Sc I., Papar 180660 

07BO Seat ter leg 

FRESNBL SCATTERING HODEL FDR THE BPECEU8 ECB0B 
OBSERVED BY VHP RADAR 

K.S. Gaga (Aarcnony lab. N0AA, 325 Broadway, 
Bouldar, CO S03D3) B.B. Balaloy and J.L. Craoe 
In recant years several groups using VHP radar* 
have reported highly anltot roplc achoal otl|lB*k“ 
Ing Iron atablo rnglma of (ha tropoipharl and 
atrataaplinra, Tha echoaa ara moat intanie look- 
ing vertically and (hair occurrence la wall eor- 
ralactd with roglona of hydrontntlc atibllliy. 
Ohaarvadonn also show thac tha oehoos are uaual- 
ly ouch atronger when obaarvad with coins »pi- 
tial raioludon. Than la no commonly uaod 
•oattaring or raflendon modal which can account 
for chaaa fast urea. 

In thla papar we present a now nodal to axplaia 
the auhancad vertical achooe. Tha andal partali» 
to scattering froa tha half-wavalangth Four Ur 
oomponant of horlaantilly-cohereut flBa-■Ir»o tu J , ' 
in the radio rafraatlva lad ax within a region 
finite vertical extant. Ha refer to thla echoing 
mechanism ai "Freenal aca tear lag". The now »«■* 
la appllad (a nlmulata the magnitude of VHP radar 
echoaa ualng radloionda eaaparature acoodingi ** 
Input. Goad agruament la found berwaan tba*a 
aloulatlona and obaarvatlrna at tha Buuaac VHr 
radar In Colorado. 

*»4. Bel., Paper 180585 
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Gmirv of the Intemotirtnrii V--' 


This final noort th ?®o noor antforogenlc belts. 

2S!PJ° PhOlobal Project. Working 

• 200 pdg^fs ^ Amorlca . v!* 

7^*" *18,00 • ^apcl : fc>pui^% di liooount 

g*w mocm- •:.•••• •. •• ^ 


Sift? '"'i- V ' 

•^g^gpatd. 




EOS, vol. 62. no. 20. May 19, 1981 503 


« 7 “ ARBITRARY 

“fificE, tf EXACT THEORY 
^‘^J^Tdavlrcraiant*! Sclaneaa Dlvlalon, 

J,, ’i Bunrch Laboratory, Waahlngton, DC 20375 
our axaet analyala for plana wava 
h um a alenaoldal aurfaea to Include 
1,1 an arbitrary parlodio aurfaea. Both 

Kit '** S ‘ U “ Bn ^ , 

•‘I^.rftanl booodary oondltloua are eonaUaced. 
K‘" ^ «*!»«?• thaoran and out previous 
JV“. j—aaJiig tha aurfaea field* In Pourlar 
^.faulSpil” hr *■ *!«“«>** n n> 7 ,tc « l 

«' • iMmalHllou. Tha aapaailos eoaffldauca 
®I « a «Tof lloaar aqcatioBI. Tha fUld ampli- 
“Z .. .j. applet auatearad (or avanaeoaut) 

^ [,,Ud abova tha hlghuat aurfaaa axouralon) 
„ J,amf at a awoatlon ovar thus axpuato. 
{3f.lcla*u DBletpl** 4 ^ iaRu«t«U «»«■ ^ 

"J,,,, {uottlan. Tha Raylalgh Hypothaai. ll not 

Invoked Soaa eaaupUa ara ptuianrad. Par an 
ICiJIie tor fua. ataapoat daicaut aathoda yield 
^ ..miotic vlua. of tha ^litudaa. Ualng 
Alt and other eaymptotin ranlta, tha ooavarpua 
.1 ih* aettcerod wavs axpanaUn la acudlad aa lb 
l, lailytlcally conilnoad lots tha aurfnoa walla, 
j , (laalt «ad aapliclt confirmation of tha eoa- 
lUItaa under ahloh tha RayUlgh Rypochaala 1* 
nlld (> prieantad aa wall ■■ now rasulta for 
aOii ixisplaa. Tha parlodis aurfaea tnqilil 
(KlBda a ainuaald, an eehaUeu, a quadratic 
ufliea, a log coaUa aurfaea, a ver tax- Ilka 
mrlica, a eyeloU, a crapasold, a full -wava 
ualilflad aurfaea, and a Surface of aaol- 
(Imlii aylladara (hoaaae). Tha mathod In 
paatal ltd appllat » a vary broad class of 

re.rssri«» 
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(U)RjAiutU and alactlcal Dorhuda 

IIUI1DT □.8CTWMAGNETTC RE8FDN9E OF A Pi >LAPT ZABLE 

f=,r.Tr 

I, In (Ponarly CooparatLva Inatltuta for Research 
InFnlrtitcantal Sclancaa/NOAA, Unlvaralty of 
r..1 : rada , Sfluldari praaontly HEOPEKn, p. p. Bc-x 
HI, Coidon, N.S.W. 2072. Auatralla) 
lima vnl fore ground has a conductivity which 
-nil dticribod bv a Gale-Cole relaxation mcJol 
thill pasltlv, tlma conatant, then tho transient 
ir'I’Mi of aueh a ground will show evidence of ln- 
t.ti plar list Ion (TP) of recta. Tho IP affects 
n,n tha Itinaim Initially to decay quits rnpld- 
1MMI0 r.vsrsa polarity. Aftar thla revornnl 
lit lluialtnt dtrtyt ouch nora slowly, the decay 
it CM, stage being about tha naaa rate na a m- 
{illtliablo g round. 

ft^pln, Yol. 16, No. 7 


. Rinat lc and olactrleal nathoda 
i'USIS '>7 HECTICAL COHMKTIVITT IHAillKQ 
*>• H|fl Cor.putar appl (cat Iona 

■ i. Mne* (Indianapolis Center for Advanced Pe- 

ladlaaapiilla, IN 45ZD! and XDATA Corpora- 

■ 5. (adlantpolia, IN A62Z0) R. 1. Lvtle 
'tlnwttlgato the feasibility ol Imaging the 

iKlrlcal conductivity in n croaa-aoctlon of an 
"'^i (auch aa a core anmplal bv numerical Invar- 
ii :»f lov-frequeocv, oLactronaxnectc (EH) bound - 
•f'-lila. Eurrent flow la anaunad to bo confined 
i> 1'r cro •«-,«! Ion, ulilch la modeled aa a network 
■' mhlm. Th* natwork aarvoa as a disc rate ap- 
;i -il-.ittor of lha dlltrlbutod-patamatar ays ten 
i‘U lilucrlbid mathematically bv HaxvoH'a equa- 
fot itsady currant flow In a nunliDmoganaous 
min. A collate sat of ltnearlv Lndapondont volt- 
VMcuta la applied to tha peripheral nodes, and 
i ■* mulling node currants aorvo an tho measured 
liu for urinating th* Internal conductivity par- 
tim (lea,!). «e gtnarata oat lius tea of chin con- 
f.-.tlilt; in,, a by ualng an Iterative process on 
tnMt iquatlona chat arn llnearlxad tn tha urr- 
lrsv ccaducttnca varlablaa. 

Picjikdtieai fiaBlblllty of this approach la 
f'xntruad by canputar almulatlan stud la a using 
.i.-j |i:t rated fren tha net work oodol . Baeonatruct- 
'■ pratanted for sample conductance pac- 

,™ ™ ,r both Id til and noliy data conditions. 

« «rr:t analyala la parforsad eo relate data no Lie 

c »-lV*J{*, Tol. «6, No. 7 

?J*52*** "4 olaecrteal methods 
HaSS!!® W ftBITF-ELEHm H'JDELING 
“a Sr HKTB3K1GNETIC DATA IN 

3"| W i?. '™ Fot “ WPlleatlona 

la ” tt ffotmac ly Englnaariog Caoiclence. 
£2?* s( ftfriali. Selene, and Klnar.U 
“™ing. Unlvaralty of California, Barba lay | 
Sriilm* “^"g Corporation, Exploration 

St -i Ml * Mr,u ' «» 

111! ' M> S. K. Ward, and V. R. 

ea k Ulf^lU:? l 1 0 “ l “•khod can bn uaad to solve 
“ktad ii,,!! 1 nations which describe alsctrl- 
*Wi1mI^ l ;'f««o*tlc (EH) fi.id behavior. Th. 
ud a, *' "kPoctivaly, Foliaon'a aquation 
*>*^1 JCv. aquation, Thu flnlta- 

Ua alain ,v?** ,r# Mrlved, in both caasi, using 
lnAu.,1 both tctrabadral and 

cl nalnh^ 1 h “ u »»d far tho modoUng 
"na il» ,«r? probIra ' 0Bl 7 haxahadral ala- 
* rM " l “ for the EH problem, 

“*i 1, the LJLltV 81 " 1 " 1 * ■ ll * plB “ ah d “ I 8 a 

if Itu tsi . .j*™ 4oaerlhad bar* is tha proaaooa 
ItlirpoiaM^ “ante. Such alostatR havm vary poor 
«i nil o r:T! f ' ,rcl “. and they advoraaly affoct 
Ulahsad Ia^Il ^ ?* B,1 * ° { eh * °™tt»ln*nt[on neh- 
tquatJoJJ) ln * Ct * •ymtam of 

“ n! '»ith ,l ^I l J?? d ““ ov,r ■“ 

'! "U«* typlJu” ° r T— tt? ’ tb * »V-»» ol 
».W) vrtBBwT T hl ,h0 « »M unkrowna. About 
toT^r^* “r 1 * 13 eo B ‘” ■ ■■tlofactory 
,llu ol »!**.„ P 5* 1,B **>» nnrth has ona 

:rj Ma*a vltv f 7 ' ™ advantage of aolvlog than 
*•-» aa tiled l.MI. lqu * Bueh «■ tha FlnUa-ala- 
[Hrlkuion Wlth ‘ n “ lM,t ■ rblKar Y 

Jolt *t hand eon ba modolad. Ona 

“n coat »l 1,0,1 ““thod cap ba 
a r»ml t , ffj. j Iv * J 01 Rmnll lahomogonaiclan. 
if fact*?. I" y*oi*t Lvlty algorithm ahow tha 
" ktragular, conducting, and 

HiSSi ^ ° r B horl “ nt ' 1 l “P 

rock . -f”.* 1 * 1 Importance of aaaaailng 

U*? r « b,,or * «MR*rtDt » 

* nDn> - miED ““ 

ChIr^i leJtlD1,S 

I'Jj'.r*- "kitach^I?;" 1 ? r Eareh and Plonntary 

jSSi *>2? SSRafi 1 T “ chnolQ8T - • 

,,*•'** Wave* ch * r * cr * rI »Mt« 

JJ'^oalnaj. luld-rtiUd borahola ara 

Nju!“ ! ! s iWSSSE 5- mi- 


C93IJ ia Ionic mathoda 

S^in F r D,CTI0B E “° R rUTEf ' UE5ICII 
See 0910 Conputsr appMcattnna 

naJ‘ ?*| drttflnd fFom “ rl 7 *a?CO Production Con- 
pany, Tulaa. p relent ly Supartur Oil Conpanv n 60 - 

^Thriom 61 ' HouBton, TX 77DJ71 

co^h* 1 ; I ^.° f I 1I ’" ar prod,olI <»n error filer 
g C " ^ to f-o**V protoduro. These 

■tepo. In part, consist of a vartatlr.ru>! calculus 

ttoSt'md'IH 1 1,adB d ‘ roCl1 ' ,0 tha oorn.l oqu ,- 

cm nu^a, •*J SPV tOB, *rvottan principle. P rM 
D^rlT 1 " q “* "• obt,,ln Mrarotora calloU 

part al , .r ,n *l , t | o n Mafficlunce chat olnlnla. tho 
prodfcctun orror at th. tih ftltor de.ign atop 

boat r predlrrr‘ ,, “ lDn y ( “ off,c, ' nt “ d-tornlna the 
tra^e 1 ?" " r,1r f,lWr ft “ r sclBdi, 

trace rwdnla fautoroqraailvo, aucoregrci.vlvo-.,»v- 

sl5a“tMc’^ ‘T Ph T lntt ' rcbpt '* hl11 * u tornqroa- 

to«l«n r < A U " h °“ rhal II"- 

33 “ 5" ,nc "°“" thf >“M» or th, pradfetivn 
error MIqer nr.J nffact the cnLlnntan of t |«, 


refloctl.m " nuenco . 

Geopl.yaicn, Vol. if., g 


0930 Belnle nathoda 

OR THE RESOLUTION OP STATICS, STRUCTURE, AND 

RESIDUAL NCSHAL KOPEWT 

Baa 0910 Cocputar nppllcacfona 

HIchaeL 0. Harcoux (Dlgleon, T7-E Jalnn Panlpln, 

Singapore, Republic or Blngapon) 

Tho p robin, of aeparatlan of reflection tinea 
Into tho c exponent parts of aourca otatlc, recei- 
ver static, atrueturo time, end reafdual normal 
moveont (R»«1 la preaantal. A naw aolutlcn In de- 
rived which to valid for wavelength! ranging From 
a group interval at tha ah>rc end to a distant* 
aquel to the separation batwaon tha full-rold 
positions at Lh* long and. In ths absence or RNHn, 
this solution, though out unique, la, howavir, 
upttmuo with regard to stability ngalnat ruin in 
ganaral. In tha jiraaanca of JUffip, the solution la 
moat arable against white onLae. AdditioDJily, it 
la concluded that the underconatrainad nature of 
tha problem la of minor practical eonaoquance. 

The new rethod la band on the Lwo-dlnsniiunal 
(Ml) asset run 0 r th, reflection tlroa considered 
aa a function of cha spatial varlabloa of coimon 
depth point (GDP) and of fact. Tho raau leant equa- 
tions via Id a simple, orpllclc anlutkn lor onrh 
noparare wavelength, IT, a cor.purat Ion la rapid and 
directly control labia hv eoloctlun of tho .loslro.l 
waveleogchl. 

Sy.ithatlc oramplo, nro used to denonvt r.llu Kl.c 
proportion of Lhlx method of aolutli.n, 
aeophyalca, Vol, 66, No. 7 


0930 Salamlc nathoda 

AN INDIRECT SEISMIC METRO D FOR L'ETERMINIKO THE 
THICKNESS OF A LOH-VELOCITT LAYER 1INMBL1ING A 
HIGH- VELOCITY LAYER 

F.. L. Kalla (National Geophysical Raaoarth Inatl- 
tuce, Pppal Road. Hyderabad, Indio 504 007) H. C. 
Towarf, and v. !}. Krishna 

We prcsonl an indlroct hi hod for dotermlnlng 
tho thickness or a low-velocity layer (LYL) under- 
lying a high- velocity layar (HVll In lalanle pros- 
pecting. Comparison of ths avaraRo voice Uy-deptli 
fiincrlon datarainad f r->n tha first arrival refrac- 
tion darn with that obtained from ro fleet Ion data 
In tho Bums region, oapotlslly bulow tho IVL, ruin 
It pnnslblo to roL-ognlio tho proaonc* of ihn ■ VI. 
and to oatinitu Ita probable thlcknoai. Tho npplle- 
nbllltv of rl,a mathod lisa bn on dem-jPH rou-d In a 
field ran who re III* praaonca cl an LYL la Indicat- 
ed bv geol-iglc ovldonca. ll has been admin lhat 
thick nee. vat I nn tun of on LVL nnd an IIVT can ho 
made rollaifcly In altuoliona whore lha velecltv In 
I ho I.VL can be eCCnriTol* ostlnntod fro- ncsrbv 
oxpoBurd or In n drlllod well. For rh„ flold cjvo 
nnnlvr.,J, * LhluVnua, ■>( (1.7) lo, woe oMlcnlod f„r 
an I.Y1 (probably Koaozole aodlnontak >inJur1vlny ,1 
<3.24 kn tlilck IIVT Iprobiblv baaalt). Tho velocity 
oi propagation In tho LVl coo taken fro.i ajiaolr 
da t,i on null r by uxposrd Heaesolca is L.'i ln(««ic, 

•ind tho velocity of the HIT la 5.4 lr./a«v, b.iaod 
on the rofrj-rclon data. 

In arooa vharo tho velocity In the LYL cannor hu 
Inferred accursedly, on upper limit of this veloc- 
ity can h* obtained which pormlra caclrutlon of 
► ■•o r, , , I • - ir ;..«ilhl • IM. ..f t i„ 1 VI . l„ lh. 

fir l-l eao-iplt proaeatol, vi «b« thni th, - «• 1 . I c - 
In llio I.V1. cann.it occovd -.17 kn/-rc. 

GaophyslcB, Vol, 46, No. 7 


0°30 Silntc nathoda 

FAULT LOCATION BY CHANNEL HAVE SEISMOLOGY IN 

UNITED F INC D0>1 COAL SEAMS 

3, a 0910 Computer applications 

D. J. Buchanan (National Cost Board, Mining Ra- 

aaareh and Davalepstent Eatabllehmant, Aaftby Road. 

Stanhope Bra thy, Burton-on-Trent, Staffs. DE 15 

0QH, England) R. Da via, F. J. Jackson, and F. H. 

Taylor 

About 80 percent of British deep nlnad coal la 
obtained from advance longvtli facas. Thla mining 
mathod la highly capital latnoalvn. Tharafora, It 
la Important to know tha geologic at nurture prior 
to mining. Snail faults can have ■ large offset on 
production rates, Charnel wava Mtanolagy ofFara a 
posalbla mathod for locaclag tbaaa faults. 

A coal aean rasanblos a dlaparmtva aesuatlc duct, 
and energy from a aolHle scare, within the *«** 
c» ba coupled Into ehanntl wava media. Scattered 
waves from dafacta within tha saam can ba raeerdmd 
and tha data analyiad to product a nap of tha sssm. 
It haa Ini ahowm that dlaparalon doaa not prasant 
a fundimancal limitation to tha raiolutlon that 
can ha obtained. Im addition, broadband nnaarlcal 
holographic mapping procedures In the form of lag 
sums on ha lop lames tad. Tbaaa taclmlqnaa ban 
been daaerlbid pravloualy by Hasan at ll (1980s). 

Ibla papar la divldsd Into two main parts. Pint 
wm nhow how cha basic lag-sum taahoiquaa have baan 
axceuded to produce an adapt lva-lag-aua (ALS) nap- 
ping procedure. Sacond, « daacrib* ■ variant to 
standard eoHOn-dapth-pofnt (C») atacklng. Thla 
variation, called dynamic trace gathering (DTS), 
stacks only those traces with almllar raflactlnn 
points. Both ALB and DTD an sxctmmsmly Msxlbla. 
Targets at large angina to the gaophoua Una may 
bn ItHgad. Both prooaasn* can ba uaad to asalyis 
tranaaliilon and raflsctlon lelaHgraaa, with ot 
without mods oonoorafon at any target. Dlaparalva 
propagation my also be Included. Th* etetaiquea 
an illustrated ualng data from undtrgnnd field 


Geochemistry 


^fOMtlt ^c^ B S■ lo,, tur, “ “ d 8“ do ling full- 

dSr5a2J lh r ,e l™gr M . 

ol tkm p " ,u4oHi * y ' 
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1410 Chamlatry ot tha Amipban 
SOURCES M ATIBSPHRUG KETRAHEl 1B*- 
BDRBIEnB IN RICE PATDIEB AND A UIBOTglOS 

ttrrn rtEM-ffts 

■ 

■ a.ltvat.r aarahaa to '"'•”“‘“'3'! ^ ' . 
ol thsia #oiircBB o£ aetWB ■ ■ . 

rlce-Ptddy MftamwnM. tba Filet pf 1 

: ahow that th* principal -« . 

la through Lha plants LhaHolvaa aa oppeiM to 
tranaparc tcros. t H* [watar-al. ftgfacavW 
' bubbles or aolacular dtfftaloo. HU niBO- 

farOJlaad pl*«« mw» 

uofortilltad pjaota but «e* k" 1 1 ^ , 

orv only oao-tootcH - l-g - , . 

•arltar by Roy... «»d oo «Mcb all 

polatlona have been baaed to da • _ j 

J . Oeophy*. IUa. . Q<oan, P*pa# JCOWJ ^ 

)4I0 ChMKtry of ttj . 

aMlSIKT W, WTH WlW dm p 

ft. DpI'ias {Uborato1r* d» .?■ 

.••3W41 firmnoble-Cwtekt Fr*nc») 

laa isrSSR%fei^i:' 


dftrivtd lung (SO., HD,, KH., Cl) arc Ihc i^jor 
CCtspoiMnU depoiiud in Ctdlrsl AnurctlCA, 

Iho snlont forming the nor* taper tint ran 
fraction. Iftipn ccnildirlng tho tonic co-post t lor., 
the proton Is dontnnl. The anlircllc know r.>|t 
Ml*r can ba imetort drier I bed «& a vary 
diluted mixture of natural adds (r.jst 1 1 v cl > 

» and HWj) ronta tnlnn A . n j11 jr;gr.i .,( 

■1 salt* (mot,, background aerosui], 

J. Saophya. Rea., inn, Paper l'.'0580 
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191D Crustal noYooonis 

6TRAIII ACIUHULAI10H W SOUTHERN CALIFORNIA 

197J-19B0 

J.C- Savage (U S Gao). Survey, 315 Hlddl afield 
Hoad. Hanlo Park, CA 94025), W.H. PrascoU, H. 
Lliomkl, and N.E. Mn). 

Fraquant survsvs of nun trll iters lion 
J”*"!;* ,B Mutnsrn California ov*r the tntarval 
1971-19M suggest that a regional trcrso.nl In 
*lr* ,n my hava occurrad In 1978-1979. Prlnr to 
1978 and aftar lsta 1979 th. strain acciniUtlon 
hat fawn pradoafnantly a unfixlil north -loutli 
conpreislon. IMi ticul.r trend tas intnrnjpt.d 
MiHtlne in 1978-1979 by an Inc recant In both 
north-south ond Nit -last extension In flva or 
tha icvon notwerls. Th. oniot of this charna 
appears to have occurred first In th* netwrks 
Fdrthast south. The chingni occurrad without im 
unusual islinjclty within tho netwriis, but Uin 
overall salsalclty In southern California wu 
unusually luw prior to and has bean unusually 
nigh since the occurrence, fhe average principal 
strain ratos for th* seven network* In tFt 
197J-1980 Interval are 0.17 „tlraln/a north-south 
contraction and D.Q8 b itr*1n/a eisi-wit 
erienilon. Although the obiarved Ircrorent In 
itr*(n could be misled to unidentified 
»y item tic error in tho naasurlng ayitsn, a 
caroful mien of the naasurctHnls and 
conpiirl sons with three other measuring systems 
reveal no appreciable cumulative system tic 
error. (Strain iccunuUt Ion. California! 
i. Cosphya. Rai,, Sal, Piper ISDSIO 


Viki H I |>l. or.|. r l.'.ir.rl- l ,.f 1 1|.. niatliy |.,l«qi|«| 
fl-M n„.| lu.nl rrnvlly iri.-r,->||, \ 
till un. t'P hli'ih; data in iit-AVirr w islij* ui i kmiki- 

nc:i my L\'t]»:ATivH 

Hon* k-rnt—r.T nn-l C.C. Tnth-'rnlng (deg-lnnltak 
In.iUlut, Unol-havF All* I-K-JvJO Chnrliittnn- 
Iwil, Dvicirkl 

Thv orc-jrary oi n gravity field rj-iel d* v vn.dn on 
ih-. nr-unt of asmiiblv ■this an.l >n Inc variation 
vf t n- putt} fioia. Wi-n i,.p^ri[kli 1,-ighi im 
i.r,. ntallsllp, ir, ID, fern ,.f s UUIlnl Ifr- 
rn>n [ill!, ll In fo rltl- to -r.-rth Ihv gravity 
flvl-i vn „ lv. I>1 r.,al 1 ty r. riving the yrivltalln. 
"j! ■ >.i>Uuiki4l from r.iJ«rt» r.r the tay..- 

»:rspB1r r„r..vn. In ihl, vny uu-r.ifimnt tnpr 


E-M.i -.1 tr., | ntl'iLm r,vnjl l-i u>i oblnlnnri in 

“ ‘llat^lril'J: 

la lh, f.if»r drr.rrLtn ainthqJn for tho rsj- 
n rl it i-.r. if ru-.n gravitational trrrair, oPfactm, 
uppll'tfclv ir. -vlle'-xtli.n nppcoalsillon al lh? 
(C'ltf ii'll, Ir," 'orruin „rro:tn on gravity 
tlflt v'l-intit!--- -.j:h nr. ,;riwlli nr.:-st |«*n, -l~— 
li,<t,,,.n’ .if tn, .-rrtirnl nni ^c-ild ur.i'ilnriwnii 
•ir, - ilr-jlit-M '.u.ld,; a oyutnn ,./ rartaogiilnr 
jrlt-v, r?rr*”.-.ntlnjt vvtnor a qa-iri -traditional 
r,,|’l u( to- rr.j-.pi oj by ned irontntlc Cv-.-if-nr.i- 
51m <r v r-rlduil trrrilr. rij-l (67H>, -hero only 
•-t< l.-rlvtl'r, of th7 toyAf-.rui hy frc-i n it?mn al*vs- 
IiT. r.'irfilT? L? -.i.nnll-r?!. 

Tj U-a vrralr. rri„-ii:n e*tr.nda, r.vinrl- 
nl i-r^ll%tlon csyvrln-n'.n huo bran lor.lu'tnl In 
r,u,tsirui Wniio fand- urea, lies Ho-ico. 
kf--m ,-iavtt) ar..rnll"V apu-,ii appr. C apart. 

r kr.>,n qravlty ar.«?all<s and dof La: r tor., of 
ihn -.'r«l^al w*tc pro Hotel uclnj .'aUocatlca. 
bT.-r. u I r.,; terrain iffvtlr enL.'jlatad on th? tsol-. 
of ■i.'t 1 print hut^hta, lha r.r.s. orrara 

cy a fatcor or neai-Ly tr.rco to t" for 
th~ •l-:f Lnctiosd and T-w r,jsl for tho gravity nr.o- 
ralle-., qolto lairnritl/a to th- aehuaL typo ol 
t^rriln riductLen un?d. Ths fnoitllLty of ualng 
t : pi jrr a phle rsduetlonn La ci/ttacatlan In thus *f- 
fe:tlY-ly I'em'-triM, 

J. Geuphya. Raa,, Rt-l. Papar 189)1) 

•950 Relations «,f giavlt. ■ , birr vat < on, iq 

tsctonics And Ivc-stjkr 

ifQtresv of ihe sol'Ihl*), hid- ail auric hike- 
L0n>UAVPlFHGIH «jD 5 >IGH r -UA'.'E l f nr- fll effecis 
V- U. FuSIOqloJii. ( I na r 1 C„1C *,t OccjnolO'i, ul 
U S.S.H. r.;adc-, r,f Selene?-, , nrailiovd. 7|, ikis- 
c— 8-213. U.4.S P 1 H G. aoy.in ant E. I. 
hjjoI tska,o 

Tha IiucjiIl tranifpr funellon for tlin «,, u tl-d- 
»n nld-AtUmic Plug? ...is ufr-ruled »rc-i 75 nrw- 
lilos of ^ravltv -ml tepooraph. nomii (j t i - 
r'd-jo treni. A* »r,i|, M , ■ I ,r e. --p*rl?..n with 

pra.ous liuJlov. tr-e irjnsfer funcllnn for the 

H. d-Alljnt It Pl,l jo it Inirn.lil.,, ij riur l*.'twi-le 

tanln-| ,*,f prof I let utml. II, u o«(.eri -cnl.il l,Aft,- 
Ivr function ,..is e-pioio-i T • ■ all c,*.>,errn| 

(r, |I,a ),v#lr, 

f-'-jrjehr fr.^i 1/ (ir .filv-. tl." i,,uir.- 

urit Hli-Ai lint |, PlJj- f ho ,-r. .filvs ,.»i v than 
rrv'. pjie-l jv I f nn.t ,, ,.f |, p. ,jf t |„. 1 1 1 a ... 
^m7,?i?. IOJ j.,-r.i.,o| „.,,, , riie , l,%e, • 

.cl r..|l„-..H «,,h r . ,, |, nit , ,n..|| r 

• alt l, .ft,-, ,,■■• .1 - ii, .i oc ,.-li 

'•'"’ti'** "Mv ..I ii„- I I in 

I -Loro . in , ■h-.,,.,'.) % I. ,, ... .,1 §(., r, jr.k,.i,, -,,-i im, 
l| .mi ,.l . • ■ •' „ri.n « ■ a,, i,.- oa,.l.i:,,. I ,.|rl, i 

■ I* I • •• M ( -'f . ,»M ,1. . . I «•* ■« . ir! 

lh,- ■>. I |. , li „l., HIO-AMi- 

"'•c .w"1 •-•-.v i-in. , H ft ,4 1„ i.-iti a I, it,' III, 

•■rc.roi.e in (■■■• |, -n. . .ii-.,r , th,- ,..<1, fr .- 

KTO-lLOn'r ,., ,r |. cl. i, 1. 1 i . . I,*i"i*i . 1 1 , -,i"c ,t ,1. 
>„ulh. Ill i.iiit I, Hi.1'1 • Tr.. ti .,, ,. 

■■■"' if, .i.i,,.- i h, M- .in.l.rini -.it., i.r 

"i«t. ind I„r. ..Hi-, I-, -....ll,-., ||„ i,...,., | 

r ir.« ■ n .M.l, Ir, II... r„,|.. II. fi .. r ■ | 

• < ll,- ft .-,.r. 1 1, .,1 ,., ir.. . ,t, ,r.i,i|, ,.r- 

I, .% • I ,,.,l .i.lv I I.r .fi.,1 -. I , i | . m, It-, 

. ,.r < . I >t (I,.- .1,11 . - Al ll .* .>.• I C-- l„ > I. , 

*" it-. I- ■ I * Ir, „•!. II. 

I. '•a-t.'I'K • a . Kr., I, I' ip.-r 1 II* ' ' ia 4 
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